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[From address by PRESIDENT JAMES HARTNESS, before the American Society of Mechanical Entineers.] 


The world of mechanism has become so intricate and complex 
that it has gone beyond the capacity of any single individual ; and 
each one must be content to comprehend only a small part, and 
only by selecting the character and limiting the amount of material 
taken into our individual minds can we hope to accomplish the best 
results. Under ordinary conditions the mind receives impressions 
from all directions, which, if unguided, may result in an undesira- 
ble trend in our personality and ability. On the other hand, by 
concentrating on those thinge which are of the greatest use to us, 
keeping in m!nd the laws of psychology, we make a better use of 
our mental energy. The engineer should devote a part of his time 
to the care and study of his thinking machine, instead of devoting 
it all to the machines ereated by thinking. We should not overload 
our minds with data to the exclusion of thoughts of an initiative 
kind. 

Man is a creature of habit to an extent that renders this charact- 
eristic dominant ; and the most efficient use of mind and body de- 
mands a scheme of life that permits each one to take advantage of 
this fact. Spetialization and repetition, by which habit is formed, 
are both essential to success. Carrying the principles of the indi- 
vidual into the realm of organized industry, it is a fact that large 
organizations are essential as affording an opportunity for the com- 
plete sub-division of work and the greatest degree of special- 


nal principles of industrial economics based on human characteristics. 
Each officer should possess some special knowledge essential to 
the organization, so that the combined staff will have a general 
knowledge of all the branches. 

The chief executive should make it known that long continuity in 
service of each man in office will be given the first place in the 
scheme of management. This should not only include the officers, 
but should be the key to the management of the entire organiza- 
tion. The period of years of service of each man in a given task, 
or in a given office should compare favorably with that in a com- 
peting organization. 

It should be the aim of the executives to fill every position in 
the organization with someone who considers that position the best 
in the world for him. Each officer and each workman should have 
a live interest in his part of the work. Each one should, by spec- 
ialization, become the most efficient in his particular work. The 
interest of the officer and workman should be maintained by some 
fitting stimulus, and each one should be protected so far as possible 
from influences calculated to induce discontent. Every man should 
be treated respectfully. Needless direction or heartless correction 
by an overbearing executive should not be permitted. Criticism or 
reprimand should not be given in the presence of others, for the 
best control of the organization comes from contact with the better 





Each officer and each workman should have a live interest in his part of the work. 
His interest should be maintained by some fitting stimulus, and each one should be pro- 
| tected, as far as possible. from influences calculated to induce discontent * * *. 
| Criticism or reprimand should never be given in the presence of others, for the best con- 
| trol of an organization comes with contact with the better side of men, and that side 
cannot be reached by riding rough-shod work over a man’s self respect. 
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ization; both of which lead to the most effective employment of 
human energy. A very important element in the large manufact- 
uring plant is its organization. Without this, the buildings and 
equipment are of little value. Antagonism to large organizations 
should be directed against corrupt practices, and not against the 
organization itself, which involves the workers’ interest. The 
greatest good to the greatest number requires that we take into 
consideration each human being, his desires and his needs in finding 
the work for which he is best endowed. 

Granting that the large organization is essential in this age, not 
only for bringing out the best in the individual but for maintaining 
the supremacy of American industry against foreign competition 
may we not approach the ideal, which we will assume to be some- 
what as follows, for a large industrial plant. It should have a cap- 
ital equal to or as large as any competing organization. It should 
have a small harmonious board of directors with an able leader. If 
the directors merely represent the monied interests and have no 
special knowledge of the industry, it would be sufficient if they 
were capable of appointing an able staff of officers, the chief 
executive of which should combine a knowledge of the technical 
and business side of the industry with the fullest possible concep- 
tion of the human element. He should stand firmly for the cardi- 


side of man, and that side is not reached by riding rough-shod over 
a man’s self-respect. Personal dignity and self respect is an im- 
portant characteristic in everyone. It is not always apparent, nor 
is it limited to those whose natural conduct and bearing indicate a 
high regard for the esteem of others. It is to be found in the en- 
tire human family, and he who fails to see it, even in the appar- 
ently careless person, is blind to a very important part of the 
human spectrum. 

As these truths become known it will be possible to formulate 
general rules for management of industrial organizations which 
will be of great value to both the investor and the promoter. With 
such rules the investor could see to what extent an organization 
conforms to success standards. There would be in addition to the 
regular reports a human report. This would begin with a description 
of the directors, and go through the entire organization. It would 
contain statements regarding the elements of harmony of organiza- 
tion; length of service of manager and workers; the frequency of 
change of methods or article manufactured; intelligence of executives 
in the management of men; the degree of contentment of each mem- 
ber ; the extent to which each man approaches the best position for 
which he is endowed, and how nearly he obtains the remuneration 
for which he is qualified; the extent to which the management 
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recognizes the inertia of habit of both mind and body ; the degree 
in which the various men approximate the condition of highest 
efficiency ; the extent to which the management expresses appreci- 
ation; the degree of its knowlenge of the most important charac- 
teristics of man, as indicated by his motives and desires and the 
condition of his mind as he goes to his home at.night. No men- 
tion is made of the condition of buildings from the point of sanita- 
tion and comfort, for these are now closely scanned ; but attention 
is drawn to a few other conditions that must some day be measured 
just as we now measure power and other less vital things. All of 
these elements should be carefully appraised, and their average 
should be the rating of the company. The investor who considers 
this human rating in conjunction with the treasurer’s statement 
will seldom make a mistake in estimating the worth of an indus- 
trial organization. The tabulations of these elements from a variety 
of industries would lead to establishing a standard that would be a 
guide to both manager and investor. Surely the investor should 
distrust a management that is always changing officers, changing 
men, changing models and changing methods. He would also look 
with doubt on any scheme of management that allows the employ- 
ment and discharge of men without regard to the loss involved by 
such changes; for the constant changing of men is as bad as change 
of character of work in its handicap to industrial efficiency. 








Report of Committee on Differential Rates, 
National Commercial Gas Association. 


A Ee 
F. W. FRUEAUFF, Chairman. 


Last spring this Committee sent a circular letter to over 1,000 
gas companies in this country and Canada. One hundred and sixty- 
one replies were received, and the Committee takes this occasion to 
express its appreciation of this co-operation and the careful work 
apparent in many of the replies. On the other hand, it cannot but 
be a matter of regret to those who have thus co-operated in this 
important matter to the gas business, that about 85 per cent. of 
the companies addressed were not enough interested to reply to the 
inquiry or acknowledge its receipt. 

To the question (a): “Do you sell gas for all purposes at a 
uniform rate by meter? ”’ 29.8 per cent. of the 161 companies an- 
swering report selling all gas at a uniform rate by meter; 70.2 per 
cent. use some form of differential from the uniform rate. 

Those last (113) were asked to describe the rates they used. 

Fifteen companies (13.3 per cent.) use only uniform rates by 
meter, but have different rates for purposes other than illumina- 
tion: 13 companies (11.5 per cent.) use step schedules; 74 com- 
panies (65.5 per cent.) use block schedules ; 10 companies (8.8 per 
cent.) use readiness-to-serve rates. One company using differential 
rates did not report their character. 

We summarize these replies as follows : 


Of all companies that replied less than 30 per cent. use the uni- 
form rate by meter without any kind of differential ; and over 70 
per cent. use some form of differential rate. Of these latter 13.3 
per cent. make different rates by meter, depending on the use to 
which gas is put--whether for cooking. heating, power, industrial 
fuel, or illumination. This seems to establish a recognition of the 
fact that the USE to which gas is put may be an adequate and 
valid reason for selling it at different prices. 

That all of the companies using differential rates 11.5 per cent. 
use step schedules, and 65.5 per cent, use block schedules, shows 
that 77 per cent. of the companies using differential rates base 
these rates entirely on the so-called ‘* wholesaling principle.”’ 

That 8.8 per cent. of these differentiating companies use the 
readiness-to-serve rate, seems to establish the availability of this 
rate, and its practicability. 

That various kinds of differential rates are actually in use by over 
70 per cent. of the companies, and that less than 30 per cent. sell 
exclusively on uniform rate by meter, probably comes as a surprise 
to many who considered the uniform method of almost universal 
use. 
The 48 companies using a strictly uniform rate by meter were 
asked to what extent they thought a differential rate might in- 
crease their sales. 

Fourteen companies (29.2 per cent.) did not answer this question: 
13 (17.1 per cent.) thought a differential rate would not help them 
to sell more gas: 5 estimate an increase of 5 per cent. ; 7, 10 per 
cent. ; 4, 20 per cent.; 2, 25 per cent.; 3, 50 per cent. 

The 113 gas companies using differential rates were asked to 
what extent such rates had aided jn establishing their present sale 
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of gas. Sixty companies (53.1 per cent.) did not answer the ques - 

on; five (4.4 per cent.) said that differentials had not, in their 
opinion, increased their sales at all; 15 estimated an increase of 5 
per cent.; 14, 10 per cent.; 4, 15 per cent.; 5, 20 per cent.; 4, 25 
per cent.: 3, 50 per cent.; 2, 75 per cent.; 1, 100 per cent. The 
53 that estimated the increase due to their rates gave a weighted 
average increase of 16.5 per cent. 

Summarizing the replies to these two questions it seems that 
companies which do not use differential rates estimate that such 
rates would increase their business by 11 per cent.; those companies 
now using such rates estimate that, on the average, differential 
rates have increased their business by 16.5 per cent. 

All company’s were asked (0) : 


“In your opinion, what amount of gas not now being sold by 
your company might be secured if a profitable differential rate 
could be established that would secure all the business still available 
in your city ?”’ 

Only seventy answered this question. Of these, 19 (27.1 per cent.) 
estimated that such a rate would not increase their business at all, 
some even stating that they are now doing all the business there is; 
8 estimated an increase of 5 per cent; 11, 10 per cent.; 21, 25 per 
cent.; 7, 50 per cent.; 3, 100 per cent.; 1, 250 per cent. For the 
fifty-one companies the weighted average is an increase of 30.9 per 
cent ; and if we include the nineteen that think no increase could 
be obtained, the average increase is but 22.5 per cent. 

It is discouraging to be told in effect that under the best possible 
rate conditions the gas business cannot look to more than a 25 per 
cent. increase; that we are doing three-quarters of all the business 
that in our present communities we possibly can do. 

In considering possibilities of future growth let us glance at our 
recent accomplishment. In the decade of 1900-1909 the growth of 
the urban population of the United States was about 35 per cent. 
Prior to 1900 incandescent gas lighting and the use of gas for cook- 
ing had become broadly established, and it is only since 1909 that 
any very noticeably novel uses for gas (such as wholesale industrial 
uses) have begun to make their volume felt. In other words, the 
decade of 1900-1909 was quite normal and without dramatic im- 
provement. And the census figures show that during that decade 
the production of artificial gas increased over 60 per cent. Surely 
there is more than 20 or 30 per cent of of our present volume of 
business left for us to acquire. Let us but remember that cooking 
by gas is as yet far from universal; that hot water heating by gas 
is still less general ; that but little has been done with house heat- 
ing, and that the use of gas as an industrial fuel is as yet but oc- 
casional, and, except in rare instances, of rather a retail nature. 
Do we realize the fundamental change in the scope of the gas busi- 
ness which would result from selling gas on a B. T. U. basis instead 
of on the old candle power standard ? 

The point of view from which this committee has discussed the 
future of the gas business in any community may be stated as fol- 
lows: In addition*to such lighting business as it may do, the ex- 
treme bounds of the fuel business available at some prices in its 
territory, are indicated by the total calorific value of all fuel con- 
sumed in the community. The percentage of this total market 
which in time it can get, is limited only by the pricésit can make, 
the commercial acumen with which it conducts its campaign. It is 
obviously impossible to set exact bounds to the total business we 
are not doing but might do at some price. However, with a 60 
per cent. increase in a normal decade, with the industrial fuel and 
house heating fields practically untouched, and cooking and water 
heating far from completely developed, we surely can look to ulti- 
mately doing several-fold our present business. For our immediate 
purposes we will assume that the industrial and other outlets as yet 
unsolved are but equal to our present business, an increase of only 
100 per cent. 

We will now take up the cost of gas service, analyzing it uni- 
formily and then differentially, to see how broad a differential we 
can establish in our efforts to reach all available markets. 

For the sake of simplicity coal gas is treated, but it is obvious 
that water gas can be similarly analyzed. In order to avoid con- 
ditions peculiar to any one plant, figures from a half dozen com- 
panies on the Atlantic and Pacific coasts, in the middle west, and 
in the south, were consolidated, and will be treated as one com- 
pany. The following table gives the operating statement of “ The 
Gas Company.”’ 

From the operating statement, it appears that the gross revenue 
is a little over 21.5 per cent. on the capital invested, and the net 
earnings 7 per cent. on this capital. The so-called profit from the 
sale of gas or the earnings on the capital invested lies between the 

total operating éxpense of 67.5 c. per M cubic feet, and the gross 
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revenue of $1 per M cubic feet. Any reduction in gross price be- 
low $1 would apparently come out of the 32.5c. per M cu. ft. which 
are needed for interest and dividends. A reduction would, there- 
fore. first reduce net earnings, and any gas sold below 67.5c. would 
apparently be cold below operating cost. 


TABLE I. 

A. B 

Cost per MV. 

Total Cost. C.F. Sold, 

Gross cost of gas making supplies.... $591,584 36.7¢ 

Credit from residuals............... 369.095 22.9 
Net cost of gas making supplies...... 222,489 13.8 
ND 157,859 9.8 
NS ie ea alia (ee uot 40,276 2.5 
Other production expenses........... 75,248 4.7 
Total production expense............ $495,872 30.8 
Total distribution expense........... 58,666 3.6 
Total customer expense.............. 201,845 12.5 
General miscellaneous expense........ 221,915 13.8 
Taxes end imeurance................ 108,802 6.8 
Total operating expense............. $1,087,100 67.5 
Interest and dividends .............. 523,711 32.5 
Total cost of gas service............ $1,610,811 $1.00 


In the above tabulation we have omitted deferred maintenance. 
Table II. gives the yearly interest and dividends earned, the 
division of the bond and stock issues being arbitrarily assumed. 


TABLE II. 
A. R. Cc. 
Par Rate of Amount 
Value. Keturn. Return. 
Bonded debt.. .... . .$3,740,793 6% $224,448 
Stock outstanding... 3,740,793 8% 299,263 





Total capitalization . .$7,481,586 7% $523,711 


SR aE Bek ea ee 1,610,811,000 cu. ft. 
Number of customers......... 53,760 
Maximum hour’s demand...... 717,400 cu. ft. 
Demand load factor........... 25.65 % 
Sales per customer per annum.. 30,000 cu. ft. 
Sales per capita per annum.... 4,000 cu. ft. 
Inhabitants per customer...... 7.48 
Number of inhabitants........ 402,000 


But before taking up the differential analysis of this statement, 
let us look into it a little further. Assume that at a lower price 
some additional gas can be sold without increasing the size of the 
plant or the number of customers. There would be little, if any, 
increase in distribution expense, no increase in the customers’ ex- 
pense, no increase in general and miscellaneous expense ; and no 
increase in taxes and insurance, except where a gross earnings tax 
is made. If these additional sales do not call for more investment, 
all receipts from them over the production expense of 30.8c. would 
be net, instead of all receipts under 67.5c. showing a loss; and this 
surprising result comes from merely not increasing the overhead, 
the number of customers and the maximum demand, on the plant. 
In other words, if we could retain our present business at $1 and 
sell another 1,610,811,000 cubic feet under these conditions at 50c., 
instead of losing $281,695 we would make net $309,533, which 
would raise the dividend rate from 8 per cent. to 16.3 per cent. 
Or restricting our dividend to 12.1 Per cent. we might apply half 
of this increment to reductions of the initial price from $1 to 90.4c.; 
incidentally illustrating the process of “getting the low priced 
business to help reduce the high priced business.” 

Obviously these suppostitions are crude and impractical ; yet they 
are sufficiently near the conditions actually realized in the electric 
light and power business to warrant careful research by those who 
don’t think the gas business is as good and as big as it ever can be. 
As a contribution to this research, your committee has made a 
differential analysis of the accounts of the gas company above set 
forth, following the principal features of a system for years in 
practical use. 

We assume four major groups of expense or cost: General cost, 
customers cost, demand cost and output cost. 


“General cost” is made up of these overhead costs that are not , 


affected by either the immediate number of customers, size of plant 
or output of gas. 
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“Customers cost’’, includes allexpenses and charges from the inlet 
of the meter to the receipt of money in the cashier’s till. 

‘“Demand cost”’ includes all expenses and charges incidental to 
having a plant of adequate capacity to meet the maximum demand ; 
ready with heats up, and gas at all meters; but not actually mak- 
ing any deliveries through customers’ meters. 

“Output cost’’ includes all expenses incidental to the additional 
production of gas for actual passage through the customers’ meters, 
after and over and above all demand costs. 

Much of the ensuing argument will deal with ““ Maximum De- 
mand.”’ Herein we have used the maximum aggregate demand on 
the plant during one hour (maximum hours output) as the maxi- 
mum demand, which would be more accurately described by the 
term “Maximum One Hour Demand on Plant.’’ Systematic read- 
ings of the station meters will give the maximum demand on plant 
during the year for the maximum day or the maximum hour; or, 
with sufficiently frequent readings, for the maximum 10 minutes or 
one minute. There is also a station meter which automatically re- 
cords this, and devices which record the individual demands of 
customers. ; 

While speaking of individual maximum demands, we wish to par- 
ticularly call attention to the “‘ diversity factor’ or “ factor of non- 
coincidence.’’ The “Maximum One Hour Demand on Plant,”’ in Table 
II is 717,400 cubic feet. But we know that during the particular 
hour that this maximum was recorded, every customer was not 
burning gas at the maximum rate he individually would sometime 
during the year. On that day some customers may have attained 
their maximum earlier and some later than the plant maximum; 
likewise other customers may have attained their individual max- 
imum days, weeks or months before or after the date of the plant 
maximum. Data in the hands of this committee point to the con- 
clusion that the aggregate of all individual maximum demands, 
irrespective of the time at which they occurred, would be between 
two and three times as large as the ‘““ Maximum Demand on Plant.”’ 
In other words, a diversity factor of between two or three would 
apply to the case in hand. 

Table III (page 20) gives the segragation of expenses and charges 
under the four heads. 

The total demand capital represents most of the cost of the 
production plant, some of the cost of the distribution system and 
some of the cost of the meters; customer capital represents most 
of the cost of the distribution system and meters, and all the in- 
vestments for the customer’s office and shop departments. These 
two items are essentially proportional to demand and customer. 
General capital includes working capital and all other overhead ac- 
cumulations of investment not now proportional to either demand 
or customers; and in practice it will be found that, under usual 
fiscal and managerial conditions, general capital need increase but 
little as the business grows. Consequently, we need pay but little 
attention to it and its fixed charges which are now being met from 
the business now in hand. 

Table IV gives the several unit amounts derived from Table III: 


TABLE IV. 
A B c D E 
Table I 
Column B 
Demand Output Total cost 
General Customer perM er M per M 
per per maximum cu. ft. cu, ft. 
Customer Customer hourly sold in sold in 
in$ in $ demand ets. cts. 
Gross cost of gas making 
ee ee Ae $31.00 35.30 36.7 
Credit from residual..... .... Site ai ee © 229 
Net cost of gas making 
NS a car ais 5 a Pam $31.00 12.40 13.8 
Retort house labor...... a od pies 13.70 9.20 9.8 
Maintenance ........... ie a aS 23.80 1.44 2.5 
Other productionexpenses .... EH 90.50 0.64 4.7 
Total production expense .... .... $159.00 23.68 30.8 
Total distributionexpense .... Pd 51.50 1.32 3.7 
Total customer expense.. .... 3.76 hele re. 12.5 
General and miscellaneous 
IE 5S arels 6 wa tes 4.13 eat nee mcr 13.7 
Taxes and insurance.... 2.02 ae Eee ee 6.8 


Total operating expense.. 6.15 3.76 $210.50 25:00 67.5 
Interest and dividends... 2.98 3.55 240.95 a ak $2.5 
Tote Gemee. Sak. oi 9.13 7.31 451.45 25.00 $1.00 
Ae 42.41 50.66 3,442.17 4.64 
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LABLE III. 
A B c D 
Total. 
See Table I. 
General. Customer. Demand. Output, Col. A. 

Catt oF ene eid cic de a Wek cdccves pean s- seesee $22.291 $569,292 $591,584 
i i ie ei a weeks | kernel -  aiadaecn- ( Seeees 360,095 369,095 
el ee CE es eve dekcecseess  ~ebppee- —«Weiqeine $22,291 $200,198 $222,489 
ee  gadeeees!,-cieeabe «> Siew k’y 9,847 148,012 157,859 
REE EOE oy. ST ETT OCCT TM Oe a 17,035 23,241 40,276 
ETAL OPOTTETETEEE TTT a CL ee 64,934 10,314 75,248 
SNS ES SET Oe ee ee CE Ce $114,107 $381,765 $195,872 
Nee en os ee scnbeuae . 2 de Ne be! Aubotuipiele tes 36,931 21,735 58.666 
a ee wis go ge snd eebe see, otaess ne  \steode. -anebtee 201,845 
General and miscellaneous expense...............--- ey eden sae ee ee 221,915 
ert ns tac veces cestessenabe Se ae a | ee oe 108,802 
ee ee NG oho oie cw cen cseseesedhs $330,717 $201,845 $151,038 $403,500 $1,087,100 
es i. a deetatt muses 160,195 190,658 RE A etn 523,711 
NR AS EO. SE re ee $490,912 $392,503 $323,896 $403,500 $1,610,811 
ee ee neces besten es homens 2,288,485 2,723,685 2,469,416  ...... 7,481,586 








The general cost (column A)_being the necessary ,‘ overhead ”’ of 
the business, must obviously be met from the revenues of the busi- 
ness; but as it is on a cost basis, independent of either the custo- 
mer cost, the demand cost or the output cost. it cannot be charged 
directly into any of these as an element of their individual cost. 
Since it is an essential cost, independent of all others, it should be 
derived in such a way as to least impede the growth of the ser- 
vice and the reduction of its price. With such intent, it could ob- 
viously be apportioned in various ratios between any two or all 
three of the items of customer, demand and output. But, in this 
instance, largely for the sake of simplicity, we have shown it on a 
unit basis of “per customer.’’ While, as previously stated, we can 
in effect neglect further increases of “* general capital ’’ and “‘ general 
fixed charges on capital’’ there will be considerable increase in 
“* general expense ’’ (line 12). 

From Table IV we deduce the following final figures: 





General Cost.......... $ 9.18 per customer 

Customer Cost......... 7.31 

Total Customer Charge. $16.44 per customer 

Demand Cost.......... $451.45 per M. cu.ft. of maximum 
demand 

Output Cost .......... .25 per M. cu. ft. 


In connection with the output cost of 25 cents per 1,000 it should 
be remembered that in addition to this output cost there is a de- 
mand cost of 5.8 cents per 1,000, making the total production ex- 
pense of 30.8 cents per 1,000 cubic feet; Table I, column B, line 7. 

If the gas company were to charge for all its present service on 
this basis, its revenue would be derived as follows: 


Customer’s Charge...... ($16.44) 

Number of Customers ...... (53,760) $883,415.00 
Demand Cost........... ($451.45) 

Maximum Hours’ Demand....(717.4 M.) 323,896.00 
ee Cae. ins os dak nnd (25 cents) 

Re (1,610,811 M.) 403,500.00 

hes 6s Baddw's Rewkies nek « «0k $1,610,811.00 


Which is exactly the same total revenue that we get by charging 
uniformly $1 per 1,000 ; see Table I, column A, line 14. 

From considerations previously set forth, as to the relatively 
slow increases in general expenses and general fixed charges, it 
would appear that additional customers will cost the gas company 
somewhat less than $16.44 per new customer. We will therefore 
be safe in setting the customer charge at $15 per annum, or $1.25 
per customer per month. But the demand expenses and demand 
fixed charges, that is our cost of $451.45 per 1,000 cubic feet of 
maximum demand, will increase essentially as we have to increase 
the plant to meet increases in demand. To err on the side of 
safety, we shall therefore be warranted in charging $48. or $4 per 
month per 100 cubic feet of maximum demand in the year. 

It should be noted that these customer and demand charges 
essentially coincide with the cost of attending to a customer’s ac- 
count and of holding whatever plant capacity he has demanded as 
at all times ready to serve him; and this irrespective of whether 


or not he consumes more or less, or no gas. These charges, there- 
fore, are an essentially true measure of the minimum bill which he 
should pay, irrespective of his consumptions of gas. Therefore, 
any discount allowed in collecting these minimum charges from 
non-using customers, really imposes a proportionate added burden 
of cost on the active customers. 

Scrutiny of Tables III and IV, will show, first, that the customer 
charge and demand charge as assigned, not only meet all customer 
and demand operating expenses, but also all fixed charges (at some- 
thing over 7 per cent.) on new capital necessitated by increase in 
the number of customers and in the maximum demand; second, it 
appears from Table IV, line 14, column D, that the total output 
cost of output gas is 25 cents per 1,000 cubic feet, therefore what- 
ever we get for output gas above 25 cents per 1,000 will be net 
over 7 per cent. on the investment, provided there is not entailed 
any very large specialized investment for some large customer. In 
other words, the construction of these Customer and Demand charges, 
has created such a situation that if we collect them on additional 
business we can hold our output charge as high as will get the ad- 
ditional business, and yet put it as low as may be necessary to get 
this business down to 25 cents per 1,000, all output revenue over 
25 cents being net over and above 7 per cent on the new capital 
invested. 

In the hypothetical case of the gas company, let us apply the 
following output rate: 


60 cents per M. for the first 20 M. per month; 35 cents per M. 
for all excess. 


But of course we might vary this in manifold ways. For instance, 
we might charge 60 cents per M. for the first 10,000 feet; 40 cents 
for the next 20,000 feet, and all excess at 35 cents; or 45 cents per 
M. for the first 50,000 per month, and 30 cents for all excess; or 
we might sell all output gas at 35 or 40 cents, and find 10 or 15 
cents net in so doing. Adequate analysis of the markets we wish 
to reach, will point to that method of charging for output which 
will benefit each ‘situation. 


Herein we have for the sake of simplicity used an Output rate 
having only two charges, 60 cents and 35 cents; but it is probable 
that a greater number of steps would be desirable in practice, as it 
would yield an output rate better graded to fit the business sought. 

In actual practice it will probably be well to graduate the De- 
mand charge as we have suggested for the output charge. If in 
practice we must obtain a demand charge averaging $4.00 per 100 
cubic feet per month, we can undoubtedly best make it fit individual 
costs and the business sought by, for instance, charging say $6.00 
for the first 100 cubic feet of demand, $4.00 per 100 for the next 500 
cubic feet, $3.00 per 100 for the next 1,000 cubic feet and all ex- 
cess at $2.50 per 100 cubic feet of demand. 

Now let us apply the charges for customers, demand and output 
as above given to the present business of the gascompany. As the 
average consumption per customer per annum is but about 30,000 
cubic feet and as the 538 (1 per cent.) of the gas company’s larg- 
est customers average but about 300,000 cubic feet per customer 
per annum, although they take 10 per cent. of its output, we may 
safely assume that but 5 per cent. or 80,540,550 cubic feet will be 
sold in the block in excess of 240,000 per annum. 
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TABLE V. 
A B c 
Number. Rate. Revenue. 
Customers......... 53,760 $ 15 $806,400.00 
ge SERGE ee 717.4 480 344,352.00 
Total Fixed Charges..... Prats ..-- $1,150,752.00 
Output, 95 per cent. ~... 1,530,270,450 60 cents 918,162.27 
Output, 5 percent .... 80,540,550 35 cents 28,189.19 


1,610,811,000 58.6 $946,351,46 





Total Gate... cece 


Total Revenue.......... $2,097,103.46 


Apparently a complete application of the proposed rate to the gas 
company’s initial business would, without other change, raise the 
gross revenue from $1,610,811 to $2,097,103.46. Obviously many 
customers’ bills would be greatly increased. So we must assume 
that we start with the present uniform rate by meter at $1.00 per 
thousand, and make the differential rate optional to that. 

Our immediate problem is then to first determine the number of 
customers who had best stay on the uniform rate at $1.00, and their 
consumption of gas; and similarly the number of customers who 
will profit by adopting the differential rate, their consumptions, de- 
mand, and the aggregate amount of their profit from the change, 
which will be the gas company’s loss or the cost of establishing the 
differential rate. 

But first we must determine the “ crossing point ’’ of the uniform 
meter rate of $1.00 per 1,000 and the differential rate com- 
posed of : 

A Customer’s Charge of $1.25 per month. 

A Demand Charge of $4.00 per month, per 100 cubic feet of 

Maximum Demand. 

An Output Charge of 60 cents per 1,000 for the first 20,000 

cubic feet per month. and all excess at 35 cents. 

In this report the demand item used is based on the “‘ Maximum 
Hour’s Demand on Plant,’’ as so doing is more simple than dealing 
with the individual customer’s demand, because of the diversity 
factor. If the diversity factor is 2, and demand charges based on 
plant demand is $4.00, the demand charge based on the individual 
customer demand would be but $2.00 per 100 cubic feet, Similar- 
ly, if the diversity factor is 3, the customers’ demand charge would 
be but $1.33 per 100 cubic feet. 

We will assume that the load factor of 25.65 per cent. prevails 
throughout the gas company’s present business. 

A load factor of 25.65 per cent. calls for 2,245 hours of burning 
out of the 8,760 hours of the year. From this we can calculate the 
following balance; 


Si i $15.00 
Demand Charge, 36 cu. ft. at $48.00 per 100..... 17.28 
Output—2,245 hours < 36 cu, ft. = 80.820 

Output Charge 80,820 cu. ft. <60e=— .......... 48.54 
$80.82 — 
———=$1.00 per 1,000. 

80,820 


In other words, under the average load factor conditions at 25.65 
per cent., all customers burning less than 80,820 cubic feet per an- 
num, should stay on the uniform rate of $1.00 per 1,000. All those 
burning more than 80,820 will profit by changing to the differential 
rate. 

Having fixed the crossing point of the rates at 80,820 cubic feet, 
we can determine the number of customers who burn less than that 
‘ amount per annum, and their aggregate consumption; and the 
number of customers who burn more, their aggregate consumption, 
and inferentially their demand. 

For these calculations we will use the chart VI. in conjunction 
with the total number of customers, the total sales and the total 
maximum demand. This shows the analysis curves of the custom- 
ers accounts of six gas companies, and we will use the average 
curve. From it we can read directly that, starting with the small- 
est customer 60 per cent. of all customers take but 25 per cent. of 
all sales; or that 80 per cent. of all customers take but 45 per 
cent. of all sales. Starting with the larger customers we see that 

10 per cent. of the customers take 38 per cent. of all sales, and as 
previously stated 1 per cent., the largest customers take 10 per 
cent. of the sales. From this graphic, we can calculate that essen- 
tially 96.5 per cent. of the customers taking 75 per cent. of the 
Sales all burn less than 81,000 cubic feet per annum and that 3.5 
per cent. of the customers taking 25 per cent. of all sales all burn 
over 81,000 cubic feet per annum. In other words 51,878 of the 
gas company’s initial customers tak!ng 1,208,108,000 cubic feet 
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will remain on the uniform rate at $1 per 1,000, while 1,882 cus- 
tomers taking 402,703,000 cubic feet will find profit in going over 
to the proposed differential rate. 
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Chart VI. 


There is not adequate data on how the individual load factors 
run in different groups of customers, but probably on the average 
the larger customers have the higher load factors, while the smaller 
enstomers have load factors below the average. On the other hand, 
the diversity factor is probably lower among the larger customers. 
On the whole for our purposes we may not be far wrong in assum- 
ing that on the gas company’s initial business the demands will be 
proportional to the rates; that is that the present average load 
factor of 25.65 per cent. will hold ‘throughout the present business. 
Just as in the differential analysis of the gas company’s cost shown 
in Table III., a number of different systems all leading to similar 
or analogous results may be used; so in the methods of determin- 
ing the price of the first block and the crossing point, methods 
other than that shown may be used with essentially the same re- 
sults. We may therefore summarize the situation to this point as 
follows : 


rr rs i Me usb e pans-see owe eiees $1,610,811 
Sales lost from uniform rate 402,703.000 (25 per cent.) 

ie. a. oe ea, COCs yay eb: oe dake e ewe 402,703 
Total remaining revenue at $1........:.......-.+008- $1,208,108 


Revenue from differtial rate: 


Customer’s Charge 3.5 per cent. of customers 


MI Ss, purer iia ainda. ip) & 0:5 0-0-0169iN 28,230 
Demand Charge—25 per cent. of 717,400 = 179,350 

ee, . . eens snack cocoa she 86,088 
Output Charge— 

25 per cent. sale = 402,703,000. 

5 per cent. at 35c. (See Table V.)=. .$28,189 
20 per cent. at 60c.—= .............. 193,297 221,486 
Total present revenue from differential rate............ $335,804 


Thus from applying the new rate the gas company has.lost 
$402,703 from its revenues, and has regained $335,804 as revenue 
from the new rate applied to its old large customers. In other 
words, the installation of the new differential rate has cut $66,899 
from the company’s revenue, a decrease of 4.15 per cent. in gross, 
equivalant to a horizontal reduction in the rate by meter from $1 
to 95.8 cents. But instead of making such a horizontal reductions 
the gas company has retained its retail customers on its former 
rate of $1 (on which most of them are really unprofitable) and has 
reduced the average rate to its larger customers to an average of 
83 cents per 1,000, at a cost of, or loss to the company, $66,899. 
Now suppose the gas company goes out after the new markets 
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its differential rate was designed to reach. 
cubic feet in a given community at $1, how much more can it sell 
at from $1 down to 35 cents per 1,000 cubic feet? 

First, assume that the number of its customers is increased by 
5,376 (10 percent.); that its maximum demand is increased by 
480,658 cubic feet (67 per cent.); and that its output sales are 


If itsold 1,610,811,000 


doubled, all the new business being sold on the new rate. This 
would mean essentially an average consumption of but 300,000 
cubic feet per new consumer per annum. So as the first block at 
60 cents is 240,000 cubic feet, we shall be safe in assuming that 
half of the new output gas is sold at 60 cents, and half at 35 cents; 
thus we will allow for a few very large customers, each taking 
much over 500,000 cubic feet a year. 

Under the above hypothesis, we may summarize the new method 
as follows: 


Customer’s Charges: 


5,376 New. Customers at $15 —.................... $80,640 
Demand Charges : 
480,658 cubic feet of New Demand at $48 per 100.=— 230,135 


Output Charges: 
805,405,500 cubic feet at 60 cents 
805,405,500 * ” 


=.... $488.243 
at 35 cents —. 281,892 765,135 





$1,076,491 
66.6¢. per M. 


The expenses of carrying this new business will be: Output ex- 
pense, 25 cents per M. (Table IV, line 12, column D) although the 
holder cost is 30.8 cents; demand expense, $21.05 per 100 cubic 
feet- (Table IV, line 12, column C). The customer’s expense 
proper would be $3.76, and to this we add $6.15 per customer to 
allow for such increases in general expense as may occur, making 
the total customer’s expense $9.91. 

The summary of expense of the new business would then be as 
follows: 

Customer’s Expense : 
5.876 new customers at $9.91 —................... 53,276 
Demand Expense: 


480,658 cu. ft. of new demand at $21.05 per 100 —. 101,179 
Output Expense : 
1,610,811,000 cu. ft. at 25 cents perM.=.......... 403,500 
Total new business expense...................065 $557,955 
ae 34.5¢c. per M. 


We therefore have following summary of new business revenue, 
expenses and net earnings : 


Gross revenue from new business....... $1,076,491 
Total expenses of new business......... 557,955 
Net earnings from new business.......... $518,536 

| ee ae 32.1¢e. per M. 


Apparently the new business under the differential has nearly 
doubled the initial net earnings of $523,711 under rather peculiar 
conditions. Instead of selling all gas at $1, with operating ex- 
penses at 67.5c. and net earnings of 32.5c., the gas company has 
sold 100 per cent. more gas at an average price of 66.6c., with op- 
erating expenses of but 34.5c. and net earnings of 32.1c.: and half 
this additional gas was sold at 35c., just half a cent over the 
average operating expense of all the new business, and this 35c. 
gas made over $80,000 net profits for the gas company after pay- 
ing interest at 7 per cent.; 35c. showing a 10c. profit over the out- 
put cost of 25c. 

But to accomplish these increases in sales and net earnings, the 
gas company had to increase its investment. Table III, line 15, 
shows the original investment of $7,481,586, divided between gen- 
eral investment, customer’s investment, and demand investment. 
In these and their fixed charges we need expect little, if any, in- 
crease in the general investment, but the customer’s investment 
and the demand investment will increase essentially in proportion 
to customers and demand, respectively. 

For. the new investment we would therefore have : 


New Customer Investment 





50 per cent. of $2.788.666 =—............ $272,369 
New Demand Investment 

67 per cent. of $2,469,416 = ........... 1,654,509 
Total New Investment.................... $1,926,878 


On this amount the net earnings of $518,536 show 26.9 per cent., 
and if we assume that this new investment is divided as the initial 
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investment is, equally between 6 per cent. bonds and stock, we 
have the following earnings statement for the new investment : 


New Bonds: 6’s = $963,439 Interest — $57,806 
New Stocks : 963,439 Earnings = 460,730 


$1,926,878 $518,536 


But, it will be remembered, the gas company in establishing the 
differential rate cut its initial revenue $66,899. 
Summarizing the revenue, expenses and net earnings, we have: 


Old revenue (after cut)......... $1,543,912 
New revenue 1,076,491 


Total revenue............ 
Old expenses (Table I, Line 12).. .$1,087,100 
Se Ig oid so ccc eesceobs's 557,955 


$2,620,403 
1,645,055 


$975,348 
Incidentally we note that the gas company has lowered the price 
of gas from $1 to an average of 81.4c., and its expenses from 
67.5¢c. to an average of 5lc., while its net earnings have dropped 
from 32.5c. to 30.4c. per 1,000. 
Summarizing the old and new. investments we have: 


Old bonds, 6’s...... $83,740,788 Interest.............. $224,448 


Total net earnings........ 








Te ae... of gw. ee 57,806 
Total bonds ...... 4,704,232 te I MM ere $282,254 
Se ES ose dn 3,740,793 Earning at 6.2%..... 232,364 
New stocks......... 963,439 xg at 47.8%..... 460,730 
Total stocks...... $4,704,232 2 at 14.6%..... $693,094 
Total investment.... 9,408,464 2 at 10.4%..... 975,348 


Under the uniform rate by meter. the gas company sold gas at 
$1 per 1,000 and obtained 32.5c. as net earnings, yielding exactly 
7 per cent. on its investment. While in time we might expect 
normal increases of 10 or 20 or even 30 per cent. in sale under this 
rate, the character of these increases would be essentially the same 
as that of its present business. With those gas companies that 
have lowered their rates by meter from $1 to 90c, and even to 80c., 
the revenue per meter has remained at about $30 per annum or 
shown a decrease, with little if any change in the characteristics of 
the business. In effect this means that if the character of our 
business remains essentially unchanged, investments and expenses 
should increase essentially as the business does. Therefore under 
such conditions we could not expect the gas company’s net earnings 
would increase much over the present 7 per cent. 

But why may we expect the radical changes detailed as the re- 
sults of the differential rate herein proposed ? 

Five fundamental reasons lead us to expect the rapid growth 
outlined instead of a normal growth: 


1. By the optional rate we retain 75 per cent. of our initial busi- 
ness (to 96.5 per cent. of our initial customers) without change, 
risking but 4.15 per cent. of our initial revenue to establish the 
differential rate. 

2. By putting our output charge low enough, we can reach, in 
spite of the incidental Customer and Demand charges, a great 
volume of wholesale business which we could not get at higher 
prices. 

3. By getting this large business, we fundamentally change the 
character of our business from retail to wholesale, higher load 
factor business. 

4. By our customers charge and demand charge, alone, we more 
than meet all the additional expenses and fixed capital charge at 7 
per cent. of serving more customers who require more plant. 

5. As the customer charges and the demand charges have met 
all our new customer and demand expenses, and all new fixed 
capital charges at 7 per cent., and as our output cost is but 25c. 
per 1,000, whatever we get for new output over 25c. is clear profit 
over and above our basic 7 per cent. on all capital. 


As previously suggested it is within our power to adjust this 
output charge, primarily from the business getting point of view. 
Since the customer and demand charges plus a 60c. output charge, 
make a rate which on a 25 per cent. load factor is not more 
economical to the customer until he takes over 80,820 cubic feet 
per annum, we may roughly assume that 60c. for output is the top 
limit above which we should not get additional. business. As 25c. 
is the definite output cost for the present, we obviously cannot sell 
any gas below that rate. So between 60c. and 25c. per thousand, 
we may adjust the output so as to take on the maximum volume 
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of business, thus rendering the maximum service to the community, 
and at the same time make the maximum net earnings. But in 
so doing we may err in one of two ways. In order not to sacrifice 
the present maximum net earnings per thousand, we may hold the 
rate so high that we get little if any new business, and therefore 
do not increase net earnings. If we make this mistake it will be 
because we do not realize that every cent over 25c. in the output 
charge is net profit over and above the 7 per cent. on capital; and 
our failure to realize it will probably be because of our habit of 
thinking in ‘“‘ averages per thousand.’’ On the other hand. if we 
do see that all output revenue over 25c. is net profit our avidity to 
quickly take over all the business there is to be gotten at anything 
over 25c., may make us place the output charges so low that we 
will take on business at prices much below those at which we could 
have gotten it. If we make this mistake we obviously will not make 
the volume of the net earnings we otherwise should. 

The problem is not *‘ What are the minimum reductions we can 
make, and let us stop there,”’ nor is it: ‘“What is the bed rock to 
which we can go, even if to get some of the business we don’t have 
to go so low?’’ But between these extremes we must determine : 
First, what is our bed rock; and, second, how low must we go to 
get and hold each section of business on the way down to bed rock. 
Obviously the progressive graduation suggested in the last clause 
implies that a careful study of the groups of business to be sought, 
should precede the fixing of the rates to each group. If fixed by 
such study these rates should “‘ take on the maximum volume of 
business and make the maximum net earnings.”’ 

If the gas company now sells 1,610,811,000 cubic feet at $1.00, 
what would be the effect on its sales of being able to sell all the 
additional gas which would be taken at rates dropping from $1.00 
gradually down to say 35c.? Would not the present business be 
doubled and trebled and perhaps quadrupled? If it would the 
benefit to the public would be commensurate because all this in- 
crease would be strictly competitive business, taken on because it 
paid our new customers to give us their business. May we not, 
therefore, expect the co-operation of the public and of public ser- 
vice commissions in making gas companies of two and three and 
four times their present service to the communities they serve? If 
the present business is retained, and the customer and demand 
charges meet their costs, this surely can be done by a rate which 
could sell gas down to 35c. at a profit. And in turn, the volume 
of profit from this expanded business should contribute to lowering 
maximum prices much more rapidly than can be done by horizontal 
reductions when a uniform rate by meter is used. 

Let us make the following comparisons. Our initial business, 
according to Table I, stood as follows: 





TABLE VII. 
A B c 
Amounts Per M. sold Per cent 
SE ine dsile at's $1,610,811 100.00¢ 100.00 % 
Operating expenses. 1,087,100 67.5 67.5 
Net earnings........... $ 523,711 32.5¢ 32.5% 
The Investment and Earnings thereon were: 
TABLE VIII. 
A B C 
Par Value Rate of Return Amount of Return 
Bonded Debt.......... $3,740,793 6% $224,448 
Stock Outstanding...... 3,740,793 8% 299,263 
Total Capitalization .... $7,481,586 7% $523,711 


These resulted from selling all gas at $1.00 per 1,000. Now ar- 
bitrarily cut the dividend on stock in two, that is reduce it to 4 per 
cent., and apply the amount to effect a horizontal reduction from 
$1.00. The amount available would be 4 per cent. on $3,740,793 
or $149,632. Dividing this amount by the 1,610,811,000 cubic feet 
of sales, we get nearly 9.3 cents per 1,000. In other words a re- 
duction of the dividend to 4 per cent. would reduce to uniform 
rate by meter to about 90.7 cents per 1,000. 

After having doubled the business by the differential rate, let us 
take half of the surplus to the total stock over 8 per cent. and see 
to what extent it would reduce the uniform price from $1.00 if ap- 
plied to that purpose. 

Our total New and Old Business stood as follows: 


TABLE IX, 
A B c 
Amounts. Per M. Sold Fer Cent. 
Revenue bi ohh ad wok wesw seus $2,620,403 81.4 cents 100.0 
Operating Expense ........ 1,645,055 51.0 cents 62.8 
Net Earnings.............. $975,348 30.4 cents 37.2 
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Total Investments, Old and New and Earnings thereon stand as 
follows: 


TABLE X 
A B Cc 
Rate of Amount of 
Par Value. Return. Return. 
pe, GS a a $4,704,232 6.0 $282,254 
Stock Outstanding.......... 4,704,232 14.6 693,094 
Mea ae tO $9,408,464 10.4% $975,348 


As the original rate of dividend was 8 per cent. and the stock 
is now earning 14.6 per cent. its surplus is 6.6 per cent. Leaving 
half the surplus to the stock makes its earnings 11.3 per cent. and 
gives us 3.3 per cent. of $4,704,232 or $155,240, available to re- 
duce the rate of the business left on the uniform rate by meter at 
$1.00. We have seen that the optional differential rate takes over 
25 per cent. of the initial business from the $1.00 rate. We there- 
fore have but 75 per cent. of the initial business or 1,208,108,000 
cubic feet to which to apply this $155.240, equivalent to 12.8 cents 
per 1,000 which enables us to reduce the $1.00 rate to 87.2 cents 
instead of only to 90.7 cents possible by cutting the dividend to 4 
per cent. Thus through maximum net profit from wholesale busi- 
ness, we have lowered the list price 3.5 cents more than was possi- 
ble by cutting the dividend to 4 per cent. and at the same time 
have left for the stocks 11.3 per cent., or nearly 3 times 4 per cent. 

Consider the interests of the three groups of people benefited by 
this differential rate. First: The uniform meter rate customers 
have obtained a reduction from $1.00 to 87.2 cents, 3.5 cents more 
than could have been obtained by reducing dividends from 8 per 
eent. to 4. Second: The stockholders have had their net dividends 
raised to 11.3 per cent. instead of reduced to 4 per cent. Third: 
The new wholesale customers cannot object to the differential rate 
without which they could not do business with the company ; nor 
can they object to its being profitable to the company, or by reflex 
to the retail customers, since from the very fact that these new 
wholesale customers use gas on this rate, they give the best proof 
that they themselves find it profitable as compared with their 
former substitutes for gas service. We could also point to the 
ability of a company earning 11.3 per cent. to get new capital and 
extend and better its service, over the nearly powerless company 
earning but 4 per cent. on its stock. 

We trust that this illustration, with its 100 per cent. increase in 
sales has shown that the old retail customers, the new wholesale 
customers, and the stockholders have all found profit in the expan- 
sion of the business by a broad differential rate. But because of 
the pessimistic view of most of those who replied to our inquiries 
of the gas business, we are prepared to have same assert under no 
conditions can their sales be doubled. 

Let us apply this same rate under more conservative estimates of 
increases. Assume, as before, an increase of 10 per cent. in the 
number of customers, and an increase of but 50 per cent in sales; 
also that the load factor is not improving, or, in other words, thet 
our demand increases 50 per cent. 

The gas company’s initial business stood as follows after deduct- 
ing $66,899, the cost of establishing the differential rate : 


TABLE XI. 
A B Cc 
Amount Per M. sold. Ter cent. 
j Pee $1,543,912 95.8 100.0 
Operating expenses... 1,087,100 67.5 70.3 
Net earnings......... $456,812 28.3 29.7 


Under the new assumptions just made the new business would 
stand as follows, if we further assume that of the output gas 7s 
will be sold at 60c. and but 43 at 35c. per thousand. This as- 
sumption we can safely make because 5,376 (10 per cent.) new cus- 
tomers taking 805,405,500 (50 per cent.) more gas will average 
not quite 150,000 per new customer per annum ; and this is so far 
below the 60c. block of 240,000 that comparatively few very large 
customers will exceed this first block. 





TABLE XII. 
A B Cc 
Amounts, Per M.sold Per cent 
Revenue : 

5,376 customers at $15.00........... $ 80,640 12.1 
358,700 ft. of demand at $48.00 per 100 172,176 25.8 
536,937,000 cu. ft. (53) at 60c....... 322,162 48.1 
268,468,500 cu. st. (43) ft 35e....... 93,964 14.0 
Total BOW COWIE... ... i.cdedecss $668,942 83.0 100.0 


(Continued on page 26 ) 
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APPRAISING THE PERSONNEL. 


The suggestion made by Mr. Hartness in his address to the Ameri- 
ean Society of Mechanical Engineers is a logical step in the move- 
ment to improve working conditions. The things provided for 
bodily comfort and safety are of but little value if the mental en- 
vironment of the employee is distasteful to him. Model housing 
and sanitary surroundings have not always prevented strikes. We 
all need a slap on the back and a word of praise now-and-then. 
Executives should be judged by something else than the earnings 
shown available for dividends. 





IMPORTED OPINION. 


Kalamazoo, Mich., has engaged Mr.W. C. Newbigging of Manches- 
ter, England, as its engineer to make an examination of the property 
of the Kalamazoo Gas Company. While this action is not very 
complimentary to American consulting engineers, because of its 
inferential doubt of their fairness in matters of dispute between 
companies and municipalities, it may indirectly be a move of great 
value to the gas industry at large. We believe that a detailed re- 
port on an American problem by an internationally recognized ex- 
pert like Mr. Newbigging may at last silence the agitators who are 
everlastingly talking about how cheap gas is sold in England. 





THE MASSACHUSETTS APPOINTMENTS. 


The comments of Massachusetts newspapers on the appointments 
just made to the Public Service Cogimission and the Board of Gas 
and Electric Light Commissioners js anything but complimentary 
to the men named for those important positions. Mr. Eastman, 
who joins the Public Service Commission, is described as one who 
has devoted himself to attacks upon public utility values; and Mr. 
Riley, on the Board of Gas and Eleetric Light Commissioners, is gen- 
erally characterized as a political lame duck, although personally 
likeable. Evidently the selections do not in any way strengthen 
the commissions, being best described as replacing men of recognized 
ability by men of ordinary capacity, if nothing worse. 





COUNTERFEITING NATURE’S PROCESSES. 


In “The Review,” contributed by President Jones, he puts his fin- 
ger on the weak point there is in almost all laboratory experiments 
that are designed to fortell results of actual practice. In our tests 
of pipe corrosion and of paint permanancy we are prone to make 
this same mistake; imagining that an increased quantity of an 
agent acting for a short time will necessarily give the same result 
as the dilute effect over a long period. While the results of 
such tests are interesting, they are not often more than merely 
indications of general effects, and just as likely to be misleading. 
They can have no weight when not confirmed by time and ex- 
perience. 
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EXHIBITORS AT SAN FRANCISCO. 


President Cowdery of the Commmittee on Collective Gas Ex- 
hibit of the Panama-Pacific Exposition, advises us that but eight 
booths in the Gas Pavilion remain to be engaged, and any con- 
templating participating had better apply for space promptly. 

The following companies have been assigned their space and are 
preparing their exhibits : 


General Gas Light Company, 

Rathbone, Sard & Company, 

The Trenkamp Stove and Manufacturing Company, 
Shapiro & Aronson, 

Wm. M. Crane Company, 

Welsbach Company, 

Michigan Stove Company, 

Lindsay Light Company, 

American Meter Company, 

The Humphrey Company, 

The Hoffman Heater Company, 

S. R. Dresser Manufacturing Company, 

Pittsburgh Coal Company, 

Riter-Conley Manufacturing Company, 
Consolidation Coal Company, 

Parker-Russell Mining and Manufacturing Company, 
Reynolds Gas Regulator Company, 

Safety Gas Main Stopper Company, 
Bartlett-Haywood Company, 

Sprague Meter Company, 

The American Coal and By-Products Coke Company, 
Equitable Meter Company, 

The Connelly Iron Sponge and Governor Company. 
H. Koppers Company, 

The Maginn Company, 

Mueller Manufacturing Company, 

Union Carbide Sales Company, 

Western Gas Construction Company, 

Semet Solvay Company, 

The Estate Stove Company, 

Detroit Stove Works, - 

Eclipse Gas Stove Company, 

Safety Gas Lighter Company, 

American Stove Company. 








[OFFICIAL NOTICE. ] 
Wisconsin Gas Association. 


ee 


OFFICE OF THE SECRETARY-TREASURER, | 
MILWAUKEE, Wis., Dec. 10, 1914. { 


To the Members of the Wisconsin Gas Association: Under instruc- 
tions contained in a resolution adopted at our last annual meeting, 
your Executive Committee has completed arrangements by which 
the Annual Convention of the Wisconsin Gas Association will be held 
jointly with the Wisconsin Electric Association, on January 20th, 
21st and 22d, 1915, at the Hotel Pfister, Milwaukee. 

The first day of the meeting will be devoted to matters pertain- 
ing to gas interests, including the usual order of business provided 
under our constitution. The second day’s session will be held jointly 
with the Wisconsin Electric Association for the presentation and 
discussion of subjects of common interest. The banquet will be on 
the evening of the second day, this also a joint affair. 

The third day will be devoted exclusively to the business of the 
Electric Association. 

Papers on appropriate subjects are in the course of preparation, 
the titles of which, and other details relative to the convention, will 
be given in a later announcement. 

In order to determine the. advisability of continuing our annual 
meetings in conjunction with those of the Electric Association, it is 
particularly desirable that this meeting be well attended, so that 
any action which may be taken relative to this subject represent as 
nearly as possible the unanimous wish of our Association. Remem- 
ber the new dates—January 20th, 21st and 22d, 1915. 

. Respectfully, HENRY HARMAN, Secretary-Treasurer, 
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A REVIEW OF THE PAPER ON 


‘‘ The Effect of Leaking Illuminating Gas on Bituminous Pavements.”’ 





By E. C. Jongs, President, American Gas Institute, and Pacific Coast Gas Association. 


I have been afforded much amusement by the article in the 
AMERICAN GAS LIGHT JOURNAL of November 23, 1914, on “‘ The 
Effect of Leaking Illuminating Gas on Bituminous Pavements,” 
and as at this glad season the smile is so much mightier than the 
frown I trust the article was written in a spirit of jest. 

The lengthy and laborious experiments, which disprove the 
author’s theory, are like trying to demonstrate the injurious effects 
of a manhattan cocktail by immersing a man in a hogshead of 
whiskey. The author did not even take the trouble to measure the 
gas used to increase the weight of the asphaltum. 

An eminent authority says that “ Asphalt is probably an oxidized 
residue from the evaporation of petroleum.’’ Assuming this to be 
correct, the process of evolution consists in reducing a liquid by 
evaporation by heat and by oxidation, through the different stages 
of heavy oil, maltha, and the various consistencies of asphaltam to 
its final demise in the form of asphaltene, a black carbonaceous 
powder which when ground under the tires of an automobile trans- 
fers the pavement to the winds. This reduction process is illus. 
trated by glancing at the composition of asphaltum of different 
stages of formation : * 


Trinidad. Mexican. Cuban. 
IN, «gp Sako. cseued 70.12 68.40 25.46 
pS Ce 25.13 29.78 54.41 
Es o'n kia ws unin 3.25 aes eon 
Non-bituminous organic 


| PESTLE TEE 1.50 1.82 20,13 





100.00 100.00 100.00 
* Booth, Garrett & Blair, Philadelphia. 

Notice the diminishing quantity of volatile matter, and increas- 
ing amount of asphaltene in the Mexican and Cuban asphalt as 
compared with the Trinidad asphalt. 

The volatile hydro-carbons in asphalt are the life of the material, 
and its elasticity, tenacity and suitability as a paving material de- 
pends on them. The penetration test is in reality an indicator of 
the quantity of volatile matter remaining in the asphalt; and this 
volatile matter is the binder which unites the particles of asphal- 
tene and gives it its value for paving purposes. The volatile mat_ 
ter of coal in its natural state; the residual coal tar; still-bottoms, 
known as pitch ; petroleum and its distillates ; oil tar (the residual of 
water gas and oil gas making) ; asphaltum ; and the gas made from 
coal and from petroleum, all consist of myriads of hydrocarbons 
which are all, in a way, related to each other. They might be 
called cousins. Each is volatilized at a different temperature ; 
and they are easily separated by distillation, and when mixed again, 
unite and blend into a homogeneous mass. A simple illustration 
of this is the frequent use of petroleum residuum, or California 
crude petroleum, known in paving literature as “ Asphalt Oil,’’ as 
a flux for refined asphalt for paving purposes. 

The article states ‘‘ That illuminating gas not only attacks but 
combines with the asphalt increasing it weight.’’ If this is so it is 
equivalent to adding petroleum residuum to asphaltum containing 
too much asphaltene, and adds life to it by increasing its elasticity. 
The “ attack”’ is like a man assaulting his bank account by making 
a deposit. The hydro-carbons in illuminating gas which in a liquid 
form would most readily unite with asphaltum are benzole and its 
homologues. These appear in gas in quantities usually less than 
1 per cent., and in this “‘Calorimetric’”’ period of the gas business 
are rapidly and permanently disappearing. 

It has long been known to gas men that a large quantity of illu- 
minating gas will dissolve a small quantity of asphaltum. The 
writer has been compelled in emergencies to use cast iron water 


pipe coated on the inside with asphaltum for conveying gas, and 
in every case the fluid asphaltum has been pumped out of the drips. 
It is also well known that illuminating gas in passing through soil 
will give up the hydrocarbons which combine with asphaltum. Gas 
containing 6.2 per cent. of illuminants when passed through one 
pound of loam at the rate of one cubic foot per hour loses one per 
cent of illuminants, and this loss is nearly all benzole. 

The article gives the impression that gas companies are follow- 
ing the lead of their electric friends in the wireless transmission of 
energy, and distributiong pipeless gas, while the reverse is actually 
the fact. The distribution of gas, particularly in the city of Bos- 
ton, has reached such a state of perfection that the amount of un- 
accounted for gas when expressed in percentage of the entire 
output is almost negligible, and not enough of this comes in contact 
with asphaltum pavements to maintain their elasticity against the 
ravages of summer heat and oxidation. The article is correct in 
saying that ‘‘ Leaking gas follows the lines of least resistance,’’ and 
the line of greatest resistance in the ground should be upward 
through a 6-inch concrete base (so well mixed and graded that it is 
impervious to water) to reach the under side of an asphalt wearing 
surface. Leaking gas usually finds an outlet, and a frozen street 
surface will cause the escaping gas to travel transversely through 
the soil into cellars or sewers, particularly in eastern cities, where 
the winter frost seals up the streets and the gas mains are laid very 
deep. It is evidence of defective work to admit that gas will affect 
the under side of a layer of asphalt resting on a thick base of con- 
crete, as all road specifications provide for the complete filling of 
voids in concrete and the use of strong mixtures of cement and 
other material so that the solid mass is imprevious to water; and 
such concrete should resist the passage of gas, unless it is poorly 
mixed, porous or cracked. 

From the view point of the gas company the waste of gas by 
leakage is expensive and unnecessary, and no leak of sufficient size 
to harm a pavement, even were it possible, would remain undis- 
covered, but would be quickly repaired; as the cost of repairing the 
best pavement is not to be considered when compared with the con- 
tinued loss of gas and the annoyance and danger from a gas leak. 

California has done pioneer work in road building, and crude 
petroleum was first used for roads in Santa Barbara in 1894. The 
extensive deposits in Santa Cruz, Monterey and San Louis Obispo 
counties of sand infiltrated with petroleum (known as bituminous 
rock) provided what seemed to be a perfect road making material, 
but the eventual evaporation of the binder discouraged its use, and 
now city streets and highways of California are paved with a con- 
crete base and asphalt wearing surface. California is second 
among the states in total number of automobiles, and first in auto- 
mobiles per 1,000 inhabitants. Automobiles demand good roads, 
and the roads of California are the best in the country. The State 
Highway Commission is just completing a system of asphalt roads 
throughout the state at a cost of $18,000,000. Under these pave- 
ments at shallow depths (because there is no fear of frost) are sys- 
tems of gas mains of cast iron and steel, under both high and low 
pressure. These gas mains have been subjected to earthquake 
shocks, and the leakage of gas has made itself known and the leaks 
have been repaired, but in all these years there has never been a 
known instance of damage to asphalt pavements by gas in Califor- 
nia; and there has never been a complaint, even in the days follow- 
ing the San Francisco fire of 1906 when the leakage of gas was as 
high as forty per cent. 

The writer is familiar with the cases of supposed harmful effects 
of gas on ashphalt pavements mentioned in the various books on 
paving, but a close study of these reveals the fact that they are 
mostly quoted from some other source or refer to impractical and 
non-conclusive experiments similar to those mentioned in the article. 
A clear diagnosis will prove that the much abused gas companies 
are free even from the “ mote ”’ in their eyes in this hair splitting 
effort to find some one to blame for faulty pavements, 
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(Continued from page 23.) 
Report of Committee on Differential Rates, National Commercial Gas 


Association. 
—— 
A. R. Cc. 
Amounts. Per M sold, Per cent. 
Expenses : 

5,376 customers at $9.91............ $ 53,276 

358,700 ft. of demand at $21.05 per 100 75,506 

$05,405,500 cu. ft. at 25c.......... > 201,351 
Total net expenses.............. $330,133 41.0 49.5 
Total net GC@rnings........2..6.. $338,809 42.0 50.5 


We therefore find that with a 50 per cent. increase in sales, we 
get a net increase in net earnings of $338,809. 

But this has, of course, entailed a 10 per cent increase in the 
customer capital. or $272.368, and a 50 per cent. increase in the 
demand capital, or $1,234,708. making a total new capital of $1,507,- 
076. This we will, as before, divide equ:lly between 6 per cent. 
bonds and stocks. We shall then have new capital and earnings 








results. 
TABLE XIII. 
A R } 
Amounts. Rate of return. Amount of return. 
Bonds........... $753,538 6.0% $45,212 
a 753,538 38.9 293,597 
TN nis Wodieg ts $1,507,076 22.5% $338,809 
TABLE XIV. 
A R } 
Amounts, Rate of return. Amount of return. 
MER on da 6 can $4,494,331 6.0% $269,660 
a 4,494,331 11.7 525,961 
BU a6 ond ehi $8,988,662 8.9% $795,621 


We have made an increase in the dividend from 8 per cent. to 
11.7 per cent. on the stocks. Obviously, with a surplus over 8 
per cent. of but 3.7 we cannot as materially lower the initial $1.00 
rate, but this again points to the ultimate maximum profit to the 
retail customer resulting from the maximum profitable development 
of wholesale markets. 

There remains but one question: Since in establishing a differ- 
ential rate we have cut off $66,899 of our initial gross and net, by 
how much must we increase our sales to “‘ break even’’? To an- 
swer this we must recall the several differential costs and their 
relations to the rate charges founded on them. 

The general costs, customers’ costs and demand costs include all 
general expense, customer expense, demand expense, and all their 
fixed charges on capital at 7 per cent (Tables III and IV). From 
these tables we find that all general and customer expenses and 
customer’s fixed charges on capital amount to $13.46 per customer 
per annum, and to meet increases in these we propose to charge 
$15.00 per new customer per annum. 

Likewise, our demand expenses and fixed charges on capital 
amount to $45.15 per 100 cubic feet of maximum demand per an- 
num, and to meet increases in demand we propose to charge $48 
per 100 cubic feet pér annum. From a revenue and cost point of 
view it is quite immaterial whether the number of our customers 
increases 5 or 10 or 15 per cent.; they will cost us (including 7 per 
cent. on Capital) $13.46 per customer, and we shall collect $15 per 
customer, thus doing a little better than breaking even. Like- 
wise, it is immaterial whether our demand increases 10 or 25 
or 50 per cent. It will cost us (including 7 per cent on capital) 
$45.15 per 100 cubic feet, and we shall collect $48 per 100, thus 
again breaking a little better than even. We now have only out- 
put expenses and output revenue to deal with, and herein we will 
find the answer to our question. In order to establish the differen- 
tial rate, we had (as above shown) to cut our initial revenue by 
4.15 per cent., or $66,899. In order to break even we must, there- 
fore, increase our output by enough to make $66,899, over and 
above the output cost of gas (25 cents per 1,000). 

As in our last example, let us assume that two-thirds of what- 
ever increase in output we sell will be at 60 cents and one-third at 
35 cents. After paying the output cost of 25 cents we have a net 
profit of 35 cents on two thirds of the new output and 10 cents on 
one-third of it, or 43 x 35 cents plus 43 x 10 cents = 26.67 cents. 
In order to break even we have to make up $66,899; therefore, 


dividing this by the profit per 1,000 we have #66.899.00 950.- 


840,000 cubic feet, which is an increase of but 15.6 per cent. over 
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our initial sales of 1,610,811,000 cubic feet at $1. Surely we 
could sell 15.6 per cent. more at an average output price of 51.67 
cents. 

In this report we have differentially analyzed the costs under the 


four basic headings of ‘“‘ General,’ ‘‘Customer,’’ “‘Demand”’ and 
‘““Output’’; then we have shown a rate derived from them in which 
we charge directly and separately for. ““Customer,’’ “‘ Demand ”’ 


and “Output.’’ By thus keeping the rate charges separate, we 
believe their individual relations to the cost analysis is more obvi- 
ous. But it is evident that we might have taken these cost items 
and transposed them into other and different forms of rate charges 
that would yield essentially similar revenue results. For instance, 
practically the same revenue results could be obtained by a “‘ block 
schedule’’ or quantity increment system, providing it be figured on 
general, customer and demend data as well as output data, and 
providing the relations of these items are essentially the same in 
the new business obtained, as in the old business from the cost of 
which the rate was figured. But such a procedure herein would 
have been less lucid. 

One word of caution: While we trust that this report has cited 
many of the more important considerations of a problem in differ- 
ential rates, the Committee realizes that many more details should 
be considered before a sound commercial rate can be specifically 
applied. We have but outlined the subject and the sketch should 
be finished. Otherwise unsound rates will result. 

In conclusion, your Committee ventures to hope that some possi- 
bilities of a differential rate have herein been suggested which can 
get much business at a profit that would be either ungetable or 
unprofitable on a uniform rate on meter. 

Is there not a heavy responsibility on those who reiterate that 
the public wouldn’t stand for differential rates, while the electric 
man is evolving and successfully applying them to increase his 
business over 200 per cent., while the gas business increased 60 per 
cent.? Is there not a similar responsibility for lack of growth on 
the shoulders of the man who says: ‘‘ Weare doing all the business 
there is to be done; at best we might increase 10 or 20 per cent.’’? 
No man knows what he can do until he-has tried his utmost, and 
comparatively few men have had the good fortune to be forced to 
do more business than they thought there was to be done. 








Coal Mined in 1914. 


—— 


Nothwithstanding the slough of despond through which the coal- 
mining industry of the United States had to work its way during 
the last 9 months of 1914, a decidedly hopeful tone prevailed at the 
end of the year. According to estimates received by the Geological 
Survey the total coal production of the United States in 1914 was 
about 510,000,000 short tons, a decrease of about 60,000,000 tons 
compared with the record output of 1913. Practically all of this 
decrease was in the bituminous mines. The production of Penn- 
sylvania anthracite was not materially different from that of the 
preceding year, which was 81,718,680 long tons ; ‘in 1914, however, 
about 1,000,000 tons (principally nut and steam sizes) went into 
storage, so that the quantity sent to market was about 1,000,000 
tons less than in 1913. 

The principal decreases in the production of bituminous coal were 
in the coking district; in Pennsylvania alone it decreased between 
20,000,000 and 25,000,000 tons. Reports of coke production in- 
dicate that the output of coke in the two Connellsville districts was 
less than that of 1913 by about 6,000,000 tons or 30 per cent., re- 
presenting a‘decrease of nearly 10,000,000 tons in the coal output 
in these districts alone. The proportionate decrease in the other 
coking districts was even greater, particularly noticeable in Ala- 
bama. : 

In West Virginia coke making has yearly become of relative- 
ly less importance, and although coal production in some of the 
older districts showed substantial losses, new mines have been 
opened and these have in part made up the decrease in production 
in the older districts. Moreover, West Virginia mines that ship to 
the Western states have been called upon to make up the shortage 
in those States caused by the prolonged strike in the eastern Ohio 
districts, and the sections thus affected show an increased produc- 
tion over 1913. 

Among the Eastern States, Ohio showed the largest proportion of 
decrease, for in addition to the depressed condition of business the 
labor controversies in the eastern part of the State kept a number 
of mines idle for practically the entire year. The output of the 
State for 1914 is estimated as barely 6 per cent. of the output in 

1913. 
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BY-PRODUCT OVENS 


For about twelve years the Maryland Steel Company has operated 
by-product coke ovens at Sparrows Point, Md., making coke for its 
blast furnaces and selling the surplus gas for consumption in Balti- 
more to the Consolidated Gas, Electric Light and Power Company. 
Last year a new oven plant was put in operation, displacing the in- 
stallation made in 1903. The latter comprised 200 United Otto 
ovens, arranged in four batteries of 50 each, each oven having a 
capacity of 9 net tons of coal. The new plant is 120 Koppers 
ovens in two batteries, each oven of 1344 tons capacity. The new 
ovens operate on 18-hr. coking time, giving a daily capacity of 2,100 
tons of coal, yielding about 1,500 tons of blast furnace coke. 

The original installation had gradually diminished in efficiency 
until it was not economical to maintain it. Before definitely de- 
ciding on the type of oven for the new equipment, the Steel Com- 
pany contracted with the H. Koppers Company for an experimental 
plant of six ovens each of 15 tons capacity, built of silica brick. 
Construction of the experimental plant was begun about November, 
1912, but before this battery was started in May, 1913, the contract 
was given them for the plant of 120 ovens. As in the original 
plant the gas from the ovens is divided into rich and lean portions, 
the former sent to Baltimore after being enriched with benzol from 
the leaner gas. The plant also provides for recovery of tar and in- 
cludes the Koppers process of making ammonium sulphate. 

The new plant was completed in July, 1914, when one battery of 
sixty ovens was put into operation. The new work designed and 
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AT BALTIMORE, MD. 


on top of the ovens on rails 17 ft. 8 in. apart, and has a capacity of 
one oven charge. It is operated by a direct-current motor complete- 
ly enclosed for protection from coal dust. Each hopper of the larry 
is closed by a gate operated from the cab After receiving the 
coal charge at the bin the larry is run over the oven to be charged, 
and the spouts register with the charging holes in the top of the 
oven. The larry car carries a swab crane which can be swung out 
of the way as the car travels. The swab is hand operated by means 
of a winch and is directly above the stand pipe when the larry is in 
position for charging. 

Each battery of ovens comprises a space of about 235 feet in 
length and 40 feet in width, exclusive of pusher foundations. The 
oven chambers are 18'2 inches wide at the pusher end; 21 inches 
at the coke end; 10 feet high and 37 feet long between doors. The 
gas offtakes are on the pusher side. The regenerators are located 
below the oven chambers, each of which has its individual regener- 
ator, so that individual ovens can be shut down without affecting 
the regulation of those in operation. At the end of the battery is 
the reversing machine, which at intervals of ‘2 hour by means of 
wire cables, automatically operates the gas cocks, air valves and 
reversing dampers. The oven doors are of the clay-luted Koppers 
type, handled by electrically operated door-extracting machines. 

The combined coke pusher and leveler machines, of which there 
are two, one in operation and one as a spare, runs on a 30-foot 
gauge track with individual motors for operating the pusher ram 











Pusher Side of the Ovens Showing Gas Mains to By-Product Plant. 


* installed by the Koppers Company starts with a belt conveyor for 


the crushed coal, and includes a coal bin, the ovens and appliances 
belonging to the oven plant, and a belt coke conveyor discharging 
the coke into bins. The complete plant, including the original coal 
storage yard and coal handling and coal crushing equipment, the 
by-product recovery plant, coke screening station and tracks tribu- 
tary to the oven plant, occupies about 11.5 acres. The new bat- 
teries are builtin a line with its axis at right angles to that of the 
former ovens. The plant is designed so that two additional bat- 
teries of 60 ovens eaeh can be installed to the eastward, and the by- 
product plant parallels the batteries to the south, arranged so that 
additional apparatus for future batteries may be installed in an ex- 
tension of the first building. The coke quenching station is at the 
east end. One of the features of the plant is that the coke is de- 
livered from the screening station to the coke bin at the furnace 
trestle direct by a belt conveyor. 

Coal arriving at the plant by rail may be used immediately, or 
stored and subsequently reclaimed by a coal bridge of 280 feet 
span, pivoted at one end and located at the extreme west end of 
the plant. A mixture of coal containing 28 to 29 per cent. volatile 
matter is used. The coal is crushed in the crushing plant installed 
for the original ovens, and when it leaves is of such fineness that 
about 75 per cent. will pass 4s-inch mesh. Itis elevated by bucket 
conveyors, delivering to a belt which carries it to a bin serving 
the new batteries. The bin is of 2,200 tons capacity, built of steel 
heavily reinforced and supported by structural steel, with roof and 
sides of corrugated galvanized steel. It has four rows of four hop- 
pers each, closed by gates which discharge the coal into the four 
conical hoppers of the larry car. Below the coal bin and flush with 
the top of the ovens is the scale platform with a 50-ton scale of the 
indicating type for weighing the coal charged. The larry car travels 





and the leveler bar, and with a bridge motor for propelling the 
pusher on the track. The pusher bar is operated by rack and pin- 
ion, the leveler ram by wire cable. 

On the coke side of the battery there is a coke guide running on 
the same track as the door extracting machine and propelled by the 
latter. The coke is pushed into a quenching car having its bottom 
inclined to one side. The capacity of the car is about one oven 
charge; it is mounted on two 4-wheel trucks running on standard 
gauge tracks, and is moved by the electric locomotive shown in the 
cut. 

The loaded car is run to the quenching station at the east and 
north of the two batteries. Hot water from condensers is used for 
quenching, a tank holding about 20,000 gallons being provided, 
from which a centrifugal pump supplies the water. Two pipes with 
flat nozzles are hung over the centers of the two quenching tracks, 
which allow a sheet of water to descend on the hot coke while the 
car is moved back and forth several times for thorough quenching 
of the coke. The coke is then taken to the coke cooling wharf to 
steam off. 

From the coke wharf the coke slides upon a 36-in. belt conveyor 
through feeder rolls which distribute it uniformly on the conveyor. 
This arrangement protects the coke from breakage, and a very 
small amount of breeze is made. The moisture in the coke deliv- 
ered on the belt is about 4 per cent. The belt conveyor carries the 
coke to the coke screening station, where it is delivered on a 
grizzly. The blast-furnace coke which stays on the grizzly is de- 
livered to a conveyor about 200 feet long, which carries it to the 
coke bin located between the blast furnaces; the coke passing the 
grizzly falls on balanced shaking screens and is separated into do- 
mestic coke and breeze, and deposited in storage bins whence they 
are loaded into railroad cars. 
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Quenching Car with the Electric Hauling Locomotive and Oven-Charging Larry in Background, 


Two collecting gas mains are installed, at their ends pitch traps 
and cleaning holes along the top for spooning the pitch. Four suc- 
tion pipes connect to these mains, two for the rich and two for the 
lean gas. The division of the gas into rich and lean is made by 
means of butterfly valves, the gas of the first part of the coking 
period going to the rich gas main and that from the latter part en- 
ters the lean gas main. The suction pipes connect into two suction 
mains, running to the primary coolers. The gas pressure is regu- 
lated by governors which maintain a slight pressure in the collect- 
ing mains. 

The by-product plant is just south of the ovens. The tar and 
ammonia liquor precipitated in the primary coolers is piped to the 
hot drain and tar flushing tank, and the gas enters the by-product 
building which contains three rows of apparatus, one for rich gas, 
one for lean gas and one held asaspare. The building is 86 feet 
wide by 160 feet long, divided by walls into a sulphate storage 
room of 40 feet, the apparatus room of 80 feet and a still room of 
40 feet. When the two future batteries are installed the length 
of the building will be increased 40 feet, moving the storage room 
farther east and giving space to add two more rows of apparatus 
in the middle of the house. 

Three turbo-exhausters handle the gas produced; each having a 
capacity to deliver 15,000 cubic feet of gas per minute against 4- 
pound pressure, and provided with a regulator to maintain a con- 
stant suction pressure on the gas mains. 

The exhausters discharge into a main connected to 4 tar extrac- 
tors of the Koppers P. & A. type, having 5 bells each. From the 
extractors the gas enters the reheaters, where its temperature is 
raised by exhaust steam. From the reheaters the gas goes to the 
lead-lined saturators. where it passes through a saturated solution 
of ammonium sulphate, containing about 5 per cent. of free sul- 
phurie acid. ‘The ammonia combines with the sulphuric acid, pro- 
ducing ammonium sulphate, which collects in the conical bottom of 
the saturator to be discharged on the drainage table by an ejector. 
Two centrifugal dryers are provided for each draining table, and 
the dry salt is discharged into buggies and wheeled to the storage 
room. 

The gas leaving the satuators passes lead-lined acid separators to 
the mains for rich gas or for lean gas leading to the final coolers. 
The lean gas then goes through benzol washers and by an under- 
ground main to a gas holder of 17,000 cubic foot capacity. The 
rich gas, to which the benzol recovered from the lean gas is added, 
is piped to Baltimore for distribution there. 

The still room contains the lime bin, lime mixer, lime pump and 
two ammonia stills to handle the ammonia water from the primary 
cooler. The vapors are returned to the gas main and go to the 
saturators. At the north end of the still room are two benzol 
stills, the wash oil still, heat exchanger, light oil cooles, separator, 
superheaters and the enrichment apparatus. Tar loading, am- 
monia liquor, hot drain and tar flushing pumps, as well as the 
wash oil pumps are in the pump room, and are driven by shaft- 
ing and belts from electric motors The hot drain and tar flushing 
tank, which receives all drains from the plant, is located outside 
the pump room, and the tar flushing pumps are connected to this 
tank for continuous circulation of tar through the gas collecting 
mains. Behind the hot drain and tar flushing tank is the wash oil 
circulating tank and the 3 wash oil coolers for the benzol plant. 
About 5,800 cubic feet of 620 B.T. U. gas per ton of coal carbo- 


nized is delivered to Baltimore, and about 4,450 cubic feet of lean 
gas of about 490 B. T. U., is used for cokeing. Reduced to B.T.U. 
basis, the requirements for cokeing are only 38 per cent., while 62 
per cent of the total heat value of the gas is available for outside 
purposes. Provision is made for future use of a portion of 
the surplus gas in the steel plant, by a gas by-pass installed 
between the rich gas and lean gas mains beyond the final coolers. 
The by-pass is equipped with a gas seal to permit travel of the gas 
in only one direction, so that rich gas may flow into the lean gas 
mains, and it is impossible for lean gas to get into the rich gas. 
This feature provides for varying the quantity of gas sent to Bal- 
timore, according to the demands of the Consolidated Gas, Electric 
Light and Power Company. 








Metal Spraying. 





The spray process for the production of metallic coatings, in- 
vented by M. U. Schoop in Zurich, Switzerland, has been the sub- 
ject of much speculation and inquiry, Its recent improvements 
are patented in the United States, and the rights for this country 
acquired by a Chicago company. 

The apparatus used in the spray process is a “‘ pistol.’’ Into one 
side of it a metal wire from a reel is pulled in continuously, and 
within the pistol the wire is melted by agas flame, and by means of 
an air-blast the melted metal is “fired ’’ out in a very fine spray. 

The spray nozzle used has three hose connections which lead oxy- 
gen, hydrogen and air from containers to the burner tube and blast 
nozzle,which are concentric. 

If the nozzle from which the spray issues is held about 5 inches 
from the surface of objects of metal, wood, paper, stone, clay, ce- 
ment, cloth, silk, glass or other substances, the surface receiving 
the spray becomes coated with a dense adherent film of the metal 
composing the wire fed to the pistol. Elemental and alloyed metals 
may be handled with equal facility. Lead, tin, zinc, aluminum, 
copper, brass, bronze, German silver, etc., can be deposited in coat- 
ings from 0.001 inch upward in thickness. 

The temperature of the metal spray at the nozzle varies accord- 
ing to the wire used, from 700° F. to 2, 000° » yet the objects coated 
are uninjured and unaltered. A match held in a zine spray is im- 
mediately coated over without igniting, and the thinnest paper 
and wood receive the impacting particles without charring. Brass 
issuing at 1,550 is deposited on thin silk fabrics without damag- 
ing the textile. 

In considering what occurs in the Schoop process it is necessary 
to bear in mind that the sprayed metal moves only 6 inches be- 
tween its points of fusion and depositing, yet it does not reach the 
object in a molten state. It possesses so low a temperature that it 
can be safely directed upon the hand for a moment without injury 
and can be continuously impacted upon materials such as cloth, 
paper, wood and even celluloid. A box of matches can be coated 
all over to form a seamless metal case without a match being 
ignited. 

The reason is that the gaseous medium used is much larger in vol- 
ume than the drop it has melted and is carrying, and the gas is ex- 
panding so rapidly that its temperature is lower than that of the 
metal. A rapid exchange of heat therefore takes place between them, 
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which consolidates the molten particles and reduces them to a tem- 
perature below the melting point. If the particles arrived in a liquid 
state with the velocity of 3,000 feet a second they would splash on 
the object and largely rebound. Asa matter of fact they impact 
and interpenetrate freely and the latter bombarding particles unite 
with the earlier ones forming a homogeoeous compact covering. In 
accounting for this observed action, it is supposed that the cooled 
particles of metal just before impinging with great~-velocity on a 
hard surface are in an abnormal physical condition ; due to the heat 
of collision they pass directly into a vapor which condenses and 
solidifies on the relatively cold receiving body, penetrating by os- 
motice pressure the superficial pores of the base or driven in by 
succeesive particles. 

In either case it solidifies after penetration and is effectively dove- 
tailed into the base. The hammering and bombardment of the 
solidified first coat by the succeeding particles is practically a pro- 
cess of cold working. The entrained particles liquefy and solidify 
so rapidly that the metal does not havetime to return to its natural 
crystalline state. 

The theory outlined seems to be supported by examinations of 
the sprayed deposits, for the structure of the metal coatings and of 
whole bodies produced by the process is amorphous and vitreous 
throughout. This characteristic is of great importance to many 
metal industries. 

The metals commonly used for protecting or decorating surfaces 
are lead, zinc, aluminum, brass, German silver, bronze and copper. 
Wten the gases are bought in small quantities in containers, the 
cost of spraying lead, including the wire, compressed air and labor, 
is between 1 and 2 cents a square foot, and 1 lb. of lead can be 
sprayed in less than a minute. The cost for other metals varies 
with the price of raw material and its relative hardness. 

The spray may be applied in two different ways; the coating pro- 
duced may be made detachable or adherent. By means of non- 
adherent coatings it is possible to copy in metal any metallic, cement 
or composition object. The permanent coatings are used either for 
decorative purposes or to preserve surfaces from decay or moisture 
or chemical attack. Articles of iron, steel or alloy usually enameled 
or coated with glazes can be plated cheaply with aluminum, tin or 
any other metal. Cooking vessels can be lined and give better wear 
than all-alluminum products. Steel tanks can be protected by a 
lead coating, and vessels liable to rust or to the action of chemicals 
can be lined cheaply and repaired quickly. Glass, enamel and glazes 
can also be quickly applied as lining by the same implement. 

Beer kegs, which require frequent treatment with pitch, can be 
readily coated inside with aluminum giving a clean and durable 
lining ; wines and liquids in ‘casks can be completely protected by 
suitable lining in the containers. Brass cloth for chemical plants 
can be lead ‘sprayed for protection; cast iron stills ean be lead 
lined, and pipes, tanks, reservoirs and containers for acids, oils or 
chemicals can be protected with any required metal. Textile prin- 
ters’ rolls can be rapidly coated with homogeneous and adherent 
copper. Iron and steel structural work can be given permanent 
rust-resisting metal coatings. Metal welding or brazing can be 
done by the spray process, which neither heats nor distorts the ob- 
ject and is relatively inexpensive. 








Recent Patent Issues. 


Prepared for the AMERICAN Gas Lignt JouRNAL by Roya. E. Burnnam, 
solicitor of patents and counselor in patent causes, 833 Bond Building, 
Washington, D. C., from whom illustrations and specifications of any pat- 
ent mentioned below may be obtained for 20 cents. 


1,122,299. Gas Regulator. E. D. Ogden, Wilcox, Pa., assignor of 
one-half to E. Holquis¢, same place. 

1,122,634. Apperatns fer Manufacturing Gas. P. Plantinga, Cleve- 
land, Ohio. 

1,122,639. Gas Burner. W.S. Reamer, Kansas City, Mo. 

1,122,683. Coal Gas Generating Apparatus. H. A. Carpenter, 
Sewickley, Pa., and D. D. Barnum, Worcester, Mass., assignors 
to Riter-Conley Mfg. Co., Pittsburgh, Pa. 

1,122,739-40. Gas Burning Furnace. E. F. Gwynn, Pittsburgh, Pa. 

1,122,804. Gas Booster. F. L. Rumble and W. E. Volz, Philadelphia, 
Pa., assignors to The Pennsylvania Globe Gas Light Co., same 
place. 

1,122,827. Automatic Gas Extinguisher. M. W. Weaver, Monmouth 
Junction, N. J. 

1,122,951. Manufacture of Incandescent Mantles. E. L. Knoedler, 
Gloucester City. N. J., assignor to Welsbach Light Co., same 
place. 

1,123.175. Gas Stove. C, C, Coulter, Portland, Oreg. 
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New Methods and Appliances. 





WELDING MALLEABLE CASTINGS.—-While autogenous welding is 
used successfully in all the metal trades, many unsuccessful attempts 
have been made to weld malleable cast iron, Malleable castings are 
hard brittle white cast iron, subsequently made malleable by heat 
treatment, which effects a chemical change by decarbonization. 
The decarbonization is nearly complete at the surface, but in a les- 
sening degree toward the center, giving the outside layer the tex- 
ture of mild steel while the inner portion retains the qualities of 
east iron. It is useless, therefore, to follow the welding method 
prescribed for either material. 

To mend successfully a malleable casting the welding material 
should fuse at a lower temperature than the casting, and its adher- 
ence, bonding qualities, physical strength and ductility should closely 
resemble the original casting. In preparing the work, the fracture 
is heated by an oxy-acetylene torch to a bright red, and sprinkled 
with a bronze flux, followed by a few drops of Tobin bronze melted 
from the welding rod. If the bronze remains in a globule the work 
is not hot enough; but if it spreads and adheres to the surface the 
temperature is right, and the groove should be quickly filled, and 
at as low a temperature as possible. This cannot be called auto- 
genous welding, but a malleable casting mended this way is prac- 
tically as good as new. It has about the same tensile strength and 
ductility as the original, and the method has the advantage of being 
very quickly done. 





EXPERIENCE WITH PAINT ON THE PANAMA CANAL LOCK GATES. 
The steel gates on the Panama Canal locks cost nearly $6,500,000. 
In the lowest locks, the water contains a large percentage of salt, 
and the fresh water from Gatum Lake, which flows through the 
locks, is heavily charged with vegetable acids from the extensive 
swamps submerged by the lake. Under these conditions it was 
realized that protection from corrosion of the parts of the gates 
under water would be a very severe test for the paint applied to 
the gates. Moreover, those parts of the gates above water are ex- 
posed to much more severe conditions than exist in the temperate 
zone on account of the extreme heat and moisture at Panama. 

Those studying in the preservative qualities of paints will there- 
fore be interested in the annual report of Colonel Goethals, Gov- 
ernor of the Canal Zone, just made public, in which the experience 
with paints on the lock gates is summarized : 


“The original contract provided that the contractor should paint 
the gates with two coats of red lead at his expense, and with a 
third coat of some other pigment to be furnished by the Isthmian 
Canal Commission, applied at the contractor’s cost. To provide for 
more complete protection, this agreement was modified and at 
Gatun arrangement was made for an additional coat, making two 
of red lead and two others. The additional coats consisted, one of 
United States Navy anticorrosive and one of antifouling paint, ap- 
plied to those parts of the gates in the lower locks which are con- 
stantly under the water. On the remaining gates at Gatun two 
coats of equal parts of graphite and red lead were applied. It was 
intended that no red lead should be used at Pedro Miguel except 
for the upper guard gates, the protection to consist of 3 coats of 
damp proof paint. At Miraflores the gates in the lower lock from 
elevation —6 to the bottom were to be given 2 coats of red lead, 
followed by one coat of anticorrosive and one coat of antifouling 
paint. All the other gates were to be given 3 coats of a proprie- 
tary paint consisting of a hydrocarbon mixture. 

“On account of delay in receipt of the damp-proof paints in- 
tended for use on the Pedro Miguel gates, some of these were 
painted with hydrocarbon paint from Miraflores, and, conversely, a 
few of the Miraflores gates were painted with damp-proof paint. 
In these cases the third and fourth coats were applied by the Com- 
mission forces. 

‘Due to impurities in the water of Gatun Lake, none of the 
paints, except the bitumastic, which was applied directly to the 
metal on small sections of several of the gates of Gatun, has 
proved satisfactory, and the paint on those parts which are con- 
stantly under water is in very poor condition.”’ 





ExtTrA HIGH TEMPERATURES.A means of obtaining extra high 
temperatures from an electric arc is described in the Electrician, 
that of combining with an ordinary electric arc a jet of air or oxy- 
gen or an oxyacetylene or oxyhydrogen flame. The simplest form 
of the apparatus has a hollow carbon negative electrode through 
which a blast of oxygen or air can be blown, the metal plate to be 
heated forming the positive pole. The oxygen burning inside the arc 
produced_a temperature greatly in excess of that of the electric arc 
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AT a recent meeting of the stockholders of H. Koppers Company, 
A. W. Mellon, R. B. Mellon and H. B. Rust, all of Pittsburgh, Pa., 
were elected members of the Board of Directors; and with Hein- 
rich Koppers, of Germany, and James C. MeMath, of Chicago, cen- 
stitute the Board. Mr. Rust was elected President of the company. 
Mr. Koppers retains a large stock interest in the company and will 
give it the benefit of his technical knowledge by serving as consult- 
ing engineer. This arrangement will permit him to devote more 
time to his foreign interests without injury to the American busi- 
ness. Mr. James C. McMath, Vice-President, will continue with 
the company in his present capacity. The offices of the company 
will in the near future be moved to Pittsburgh. 





THE employees of the Portland (Me.) Gas Light Company met on 
the evening of December 29th, at their quarters in the new build- 
ing, and organized an association for the purpose of promoting 
the welfare of the employees of the company, through social and 
educational intercourse. The following officers were elected: 
President, Everett C. Dyer; Vice-President, C. A. Twigg; Secre- 
tary, E. A. Willard; Treasurer, A. W. Cribby; Board of Directors, 
E. C. Dyer, H. C. Day, C. E. West, J. W. Lewis and W. C. Bill. 
The first meeting of the association proved a great success. The 
evening was concluded with the serving of one of Mr. Freeman’s 
famous fish chowders. 


SMILING HARRY DAINS is being congratulated, for on Wednes- 
day, December 30th, Miss Cecelia Vanaman became Mrs. Dains. 
The ceremony was attended by a few friends at the home of the 
bride, 305 E. Girard avenue, Philadelphia. They will make their 
home at 1514 Palmer avenue, Philadelphia. Mr. Dains will con- 
tinue to represent the Roberts and Mander Stove Co., in New Eng- 
land. We know now that the smile won’t come off. 





Mr. W.S. CADWALLADER formerly representative of the Lindsay 
Light Company, will cover, New England for the lighting fix- 
ture house of Bayley & Sons, with headquarters at Boston, Mass. 
Mr. Cadwallader has been in the lighting business for some time, 
having been connected with the Public Service Gas Company, and 
the Atlantic City (N. J.) Gas Company. 





Mr. S. P. VECKER, Manager of the Key West (Fla.) Gas Com- 
pany, was presented with a diamond scarf pin, the stone set in 
platinum, as a Christmas remembrance from the employees of the 
company. This is the second time that the employees of the com- 
pany have honored Manager Vecker, last year he being the re- 
cipient of a handsome gold watch. 





THE Charlottsville, Va., Municipal gas plant reports for last 
year : 
SEE ae! a ee $31,054.13 
ERR ge» ER 9 =» a 857.57 
Amount due for coke and tar.......... 511.80 


$32,423.50 
Expenses manufacturing and sales of gas, 


GON GE Ws ain vk wc areas occ eons $21,948.25 
ae, eee $10,475.25 

Number of customers 1,150, classified as follows: 
NGI, WIGNER. aca ses Bite os caveaaucwnsee MOM 
tec ae, ee ee Ge 600 
Sy ae GSS a dats xd s Ce > Soca p wah ccan 16 
NS hh ton Sees? te 1,150 


THE Brockton (Mass.) Gas Company has taken over the business 
of the Edison Electric Company in Stoughton, and will abandon the 
old pipe lines and lay new ones, connecting to its mains in Ran- 
dolph. It promises to supply better gas than the Stoughton people 
have been getting and will make a small advance in price, the fig- 
ures being about $1.25 per 1,000 cubic feet. 








West New York, N. J., will make a contract for gas street 
lighting to replace the present electric lights. The system as 
mapped out by Mayor Auf Der Heide, includes a ‘‘ White Way ”’ 
for Bergaline Avenue, The price for single lamps is understood to 
be $24 per year. 
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P Mr. Guy E. MITCHELL is the new manager of the Westfield (Mass.) 
municipal gas and electric plants, succeeding Mr. T. T. Logie re- 
signed. Mr. Mitchell graduated in 1891 from the Massachusetts 
Institute of Technology. For nine years he was with the Boston 
and Maine railroad, later in experimental railroad work in New 
York for three years, and in Boston the same length of time as a 
consulting engineer. For seven years he was general manager of 
the Alden Sampson Company in Pittsfield, pioneers in automobile 
truck business, and of late he has been with the Hampden railroad 
and the Western Massachusetts Contracting Company in railroad 
and trolley construction. 





THE industrial efficiency of coke and the economy of its use, as 
compared to coal, was discussed by Mr. Charles N. Turner, traffic 
sales manager of the Milwaukee (Wis.) Coke and Gas Company, at 
a luncheon of the Rotary Club, in the Hotel Pfister. Mr. Turner’s 
talk outlined the discovery of the properties of coke and the de- 
velopment of standards, until, he declared, it is supplanting coal in 
all its uses. “‘ The great industries of the country are becoming 
converted to the use of coke,’’ he said. “‘The discoveries by gov- 
ernment tests that this product is capable of producing much greater 
heating efficiency than the mother product, and the fact that the 
tests have proven its use to mean a saving of 21'2 per cent. on a 
basis of prices, has given its popularity an impetus which means 
that in the future coal may be recognized only as a raw product.”’ 





THE men employees of the New Bedford (Mass.) Gas and Edison 
Light Company held their New Year’s revels in the recreation hall 
of the company’s building. An entertaining program was given 
by the members, refreshments were served and presents dispensed 
by Santa Claus from a brilliantly decorated Christmas tree. James 
A. Stetson acted as master of ceremonies. The program was as 
follows : 

Harmonica solo -Herbert Cornell. 
Irish breakdown-—Daniel Riley and Timothy Mahoney. 
Allen, violinist. 
Vocal selection—-Irving Tripp. 

Wrestling bout —Philip Cormier vs. George Macy. 
Victrola selections. 

Indian club swinging and poses Thomas Taylor. 

Exhibition of magic —William Campbell. 
The Night Before Christmas and introduction of Santa Claus. 


Samuel 





AN urgent invitation to the Western Gas Construction Company 
to send a representative to the Philippine Islands to book structural 
steel and wrought iron contracts that are to be let during the month 
of March has been received by Mr. O. N. Guldlin, head of the com- 
pany. Most of the work to be ordered is for the United States 
Government. Heretofore no representatives of construction com- 
panies have visited the Philippines, and when work was to be done 
there agents were sent to this and European countries to solicit bids. 





THE sale by the Receiver of the plant of the Saranac Lake (N. Y.) 
Gas Company has been postponed to February 5th, at 12 noon at 
the plant. Pa) i he 

ABILENE, TEX., is negotiating with the Abilene Gas and Electric 
Company for a change from electric to gas street lighting. Only 
the matter of rate remains to be decided. 





Mr. ANDREW J. FRAME has been elected President of the Wau- 
kesha (Wis.) Gas and Electric Company, to succeed the late Col. F. 
H. Putney. 





HEALTH COMMISSIONER FORNCZAK, of Buffalo, N.Y., has recom- 
mended to the aldermen that the city adopt an ordinance prohibit- 
ing the use of gas stoves without proper (flue?) connections for the 
escape of gas. Such an ordinance was recommended to the com- 
mon council in 1912, the commissioner said, the entire Board of 
Health making the suggestion at that time. 





Mr. WILLIAM J. BARKER, Vice-President and General Manager 
of the Denver (Col.) Gas and Electric Light Company was seriously 
injured at his home on Christmas Day, when his hip was fractured 
by a fall on a polished floor. Mr. Barker had been winding up a 
““euckoo clock”’ for the entertainment of his little grandson, and 
as he stepped from the chair upon which he stood he fell heavily, 
striking his hip in such a way that the bone was broken. This is 
the first time that Mr. Barker has been confined to his bed from 
either illness or accident in the 35 years he has lived in Denver, 
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THE Peoples Gas Light and Coke Company (Chicago, Ills.) has 
bought from William W. Jaques a tract of 208,000 square feet of 
land along the north branch of the Chicago River, on both sides of 
Elston avenue, just north of Wade street, for a price understood 
to have been around $1.20 a square foot, or a total of about 
$250,000. This tract adjoins the company’s Division street gas 
works and will be used for additional gas holders. 





THE Broken Bow (Neb.) Gas Company has completed and put in 
operation its high pressure water gas plant, which with the 6 miles 
of mains installed, represents an investment of about $32,000. 
Sixty-two consumers have already been connected. The plant is 
described as located west of the Burlington station and just east of 
the tracks. It comprises a brick building 20 by 30 feet, a coke 
storage house 24 by 10, and two compression tanks 8 feet in diam- 
eter and 36 feet long, each holding 10,000 cubic feet of gas under 
90 pounds pressure: The relief holder is in a steel tank 25 feet in 
diameter and has a capacity of 4,400 cubic feet. The gas generator 
is a steel shell 4'2 feet wide, 14 feet long and 14 feet high divided 
into six separate chambers as follows: Generator, carburettor, 
superheater, seal, scrubber and condenser. After passing the 
purifiers a compressor of 5,000 cubic feet capacity per hour, forces 
the gas into the storage tanks up to 90 pounds pressure. The gas 
passes from the storage tanks to what is known as the No. 1 gov- 
ernor, which jumps tbe pressure from 90 pounds maximum to 4 
pounds minimum, and No. 2 governor then reduces it from 4 
pounds to 5 inches water, or '2 pound pressure, which is the pres- 
sure used on the city. 





THE gas franchise of the Suffolk (Va.) Gas-Electric Company will 
be amended and-the mileage tax on mains will either be abolished 
entirely or made less. 





Mayors of New Jersey cities are to form an organization to carry 
on the fight for a lower gas rate; either in the courts or before the 
legislature. Mayor Seger, of Trenton, has sent out a call for the 
meeting of the Mayors. The Court of Errors and Appeals has set 
January 14 for argument on the application for a reargument of 
the 90-cent gas decision of the court, which reversed the Supreme 
Court and set aside the order of the Public Utility Commission fix- 
ing a maximum rate of 90 cents. 





THE first gas stove was lighted in Oregon City, Ore., about a 
week ago. The lighting of the stove signifies the beginning of gas 
service. Several gangs of men from Portland are busy installing 
gas lighting fixtures in the city. 





Guy H. DAviEs and John W. Levegood have been appointed re- 
ceivers for the Jersey Shore (Pa.) Water Company and the Jersey 
Shore Gas Company, upon a petition of Harry E. Harkness, of New 
York, a holder of second mortgage bonds in the companies. Mis- 
management of the property and default of interest payments were 
the reasons set forth. The petitioner alleged that no interest had 
been paid on the first mortgage bonds, but had been paid on the 
second, thus giving the false impression that the second mortgage 
bonds were more valuable than they actually were. 





WE clip this from the Lawrence, Mass., *“ Eagle’’: ‘“‘The gas 
meter is very simple. Each meter box encloses a little engine which 
is operated by the pressure of gas just as a steam engine is op- 
erated by steam. Of course the engine does not run except when 
the gas is turned on beyond the meter, any more than a steam en- 
gine would operate if the exhaust were closed. All the gas that is 
used by the consumer passes through the cylinders of the gas en- 
gine, and each complete pulse of the engine means that two cubic 
feet of gas have passed the meter. The above is just one of the 
many things of interest to be found in the 1915 edition of the 
Handy Almanac Encyclopedia and Year Book, now being distrib- 
uted by this newspaper.”’ 





is the name of an organization which has been formed of the em- 
ployees of the D. G. & E. Co., the officers being as follows: 
President —Ora Bleeks. 
Vice-President -Wm. Thomas. 
Secretary —Robert Schmitter. 
Treasueer—Geo. Mead. 

The club will meet each Monday evening. Besides having a 
social side attached to it, the members will discuss at the meeting 
means for improving the service of the company that it may better 
serve its patrons. The officers of the D. G. & E. Co. will meet with 
the club once a month when papers will be read and talks given. 
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Utilities Commission News. | 











NEW YORK CONSOLIDATIONS.—-The absorption of a number of 
gas and electric companies in small towns in central New York has 
been authorized by the Public Service Commission. The Empire 
Gas and Electric Company has been authorized to purchase for not 
more than $19,000 the $15,000 par value outstanding capital stock 
of the Weedsport Electric Light Company. The order of the Com- 
mission provides, however, that after the purchase of the stock the 
Empire Gas and Electric Company must amortize it at the rate of 
$500 for.1915 and $1,000 for each succeeding year until it is car- 
ried on its books in 1920 as but $13,500. 

The Associated Gas and Electric Company, owner of all the stock 
of the Homer & Cortland Gas Light Company, is authorized to buy 
at par a further issue of $22,400, to be issued under the authority 
of an order of the Commission granted in August. 1913. 

The Associated Gas and Electric Company also owns a ma- 
jority of the stock of the Norwich Gas and Electric Company, and 
is now authorized to acquire $36,600 par value of the outstanding 
stock of the Norwich Company, and $33,400 new stock to be issued 
under an order of the Commission dated September 9, 1914. 





To EXTEND POWERS OF IDAHO COMMISSION. In the report of the 
Idaho Commission to the Governor it suggested that the legislature 
take some action extending the powers of the commission and al- 
lowing it to control the issue of stocks and bonds by public utility 
corporations. Chairman Blomquist says: “‘ We particularly recom- 
mend that the public utilities law of this state be amended and en- 
larged sO that the commission will have control and supervision of 
indebtedness of public corporations. This, in the judgment of the 
commission, is necessary for two reasons: First, to protect the pub- 
lic from overcapitalization and encumbering the plant of the utility 
corporation. Second, to protect the investors in stocks and bonds 
of the company and place the stamp of approval upon such issue of 
stocks or bonds by some public authority. A similar law is now in 
effect in 15 states of the Union, so that the plan has been fully 
tested and is thoroughly approved. In addition to this, however, 
the law should be amended so as to give the commission detailed 
supervision of the disposition of proceeds realized from the sale of 
such stock or the issue of such bonds. It would be almost useless 
to give the commission authority over the issue of stocks and bonds 
unless it was also given some control over the expenditure of such 
money and to see that it was applied for the purpose for which it 
was intended.”’ 





MASSACHUSETTS APPOINTMENTS.- Governor Walsh has sent to the 
executive council the name of James B:; Eastman of Boston for the 
place on the Public Service Commission, and of Thomas P. Riley of 
Malden for the Gas and Electric Light Commission. 


EVANSVILLE, IND., REDUCTION..-The Indiana Commission has 
rendered a decision reducing the gas rate in Evansville. The value 
of the gas property of the Evansville Public Service Company is 
placed at $750,000, and 7 per cent. as a fair rate of return. The 
gas rates specified are as follows: 85 cents per 1,000 cubic feet 
for the first 5,000 cubic feet; 80 cents for next 5,000 cubic feet: 
75 cents for next 20,000 cubic feet; 70 cents for next 20,000 cubie 
feet; 65 cents for next 50,000 cubic feet and all in excess thereof. 
The company will be required to pay into the State Treasury 
$3,013.10, which represents the expenses of the Commission’s au- 
ditors and engineers in conducting the investigation. 





KANSAS STANDARD.---Preliminary steps to sell gas in Kansas at 
rates based on the heat units were taken when the Public Utilities 
Commission decided upon plans of trying out the new method. 
Beginning January 26, all gas used by Kansas consumers will be 
tested to determine the B. T. U. per cubic foot. The rules provide 
the cubic foot shall be the standard for measuring quantity and the 
B. T. U. the standard for determining the quality of gas offered for 
sale. Except by permission of the Commission, no utility shall sell 
to consumers in Kansas natural gas having a heating power of less 
than 800 thermal units, and the heating value of gas shall be de- 
termined semi-weekly except when conditions, in the opinion of 
the Commission, warrant a different period of time. 





ENGLISH EXPERT FOR KALAMAZOO.~ The Kalamazoo, Mich., City 
Council has cabled to Mr. W. C. Newbigging of Manchester, England 
engaging him to make an examination of the property of the Kal- 
amazoo Gas Company. His contract is to investigate conditions in 
the city, appraise the plant and distribution system, analyse the 
company’s accounts, and recommend whether a new franchise shall 
be granted or the plant be bought by the city, 
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Financial Notes. 


H. M. ByLiLespy & CoMPANY announce that the boards of direc- 
tors of the WESTERN STATES GAS AND ELEcTRIC CoMPANY of Dele- 
ware, NORTHERN STATES POWER COMPANY and OTTUMWA RAILWAY 
AND LIGHT COMPANY have each declared the regular quarterly 
dividend of 134 per cent. upon the preferred stock of their respec- 
tive companies, payable January 15, 1915, to stockholders of record 
December 31, 1914. The first named company is offering to inves- 
tors an issue of $588,500 three-year 6 per cent. coupon notes priced 
at 9754, netting a 7 per cent. return. — The issue has been author- 
ized by the California Railroad Commission, which exercises close 
supervision over the financing of public utilities in that state. The 
Western States Company serves three productive districts centering 
at and including Stockton, Eureka and Richmond, and is steadily 
increasing business and earnings. Proceeds of the notes will retire 
floating debt incurred for extensions and improvements, and leave 
an amount for subsequent construction of the same nature. During 
the two years ended November 30, 1914, the electric connected 
load increased 46 per cent and the number of gas and electric cus- 
tomers 28 per cent. Net earnings are more than twice bond in- 
terest charges, and 7 per cent. annual dividends have been paid on 
the preferred stock since 1910. The notes are direct obligations 
and issued under a trust agreement. 


THE HARTFORD City GAS LIGHT COMPANY has declared a regular 
quarterly dividend of 2 per cent. on the preferred and 3 per cent 
on the common stock and an extra dividend of 1 per cent. on the 
common. 


THE annual meeeting of the CONSOLIDATED GAS COMPANY will be 
held January 25. Stockholders of record January 9 will be en- 
titled to vote. The annual report will be given to the stock- 
holders at the meeting as usual. 


THe GRAND Rapips (Mich.) GAs LIGHT CoMPANY, a subsidiary of 
American Light and Traction Companys, which has $1,350,000 first 
mortgage 5 per cent. bonds maturing Feb. Ist, has created a new 
first mortgage, securing an authorized issue of $7,500,000 first 
mortgage 5 per cent. bonds, dated Feb. 1 1915, and maturing 
Aug. 1, 1939, to be issued in $100, $500 and $1,000 denominations. 
The old issue is listed on the New York Stock Exchange, but it is 
not probable that the new bonds will be listed. For refunding and 
other purposes $1,575,000 of the new bonds have been issued, leav- 
ing $5,925,000 for future corporate requirements. In 20 years 
the company has expended $1,665,225 in improvements and better- 
ments, of which only $125,000 was from sale of bonds, $1,540,000 
having been taken from income. Net earnings for 12 months 
ended Sept. 30, 1914, were $408,214. 


THE stocks of Massachusetts gas and electrsc companies showed 
remarkable stability in 1914. Out of the 27 issues listed below, 22 
show a lower high point for 1914 than for 1913, but the differ- 
ences for the most part are small. Four of them reached the pre- 
vious year’s high point and one surpassed it. Eighteen sold below 
last year’s low record and 4 equalled it. Five of them held above 
the 1913 low level. For the most part, however, the changes 
are not startling and they have borne up well in the face of unusu- 
ally adverse conditions. During the past 6 months, with the ex- 
ception of August, when there was really no market for any class 
of securities, the demand for gas and electric stocks has been as 
strong as in times past. Transactions during the past 3 months have 
been normal and the prospects are that tax-exempt issues of the 
higher grade will continue to find a ready market. 


e--—1914--~. —-—1918--~ 

High. Low. High. Low. 
ENS ee ee 300 300 310 300 
Attleboro Steam and Electric........ 285 275 293 284 
Beverly Gas and Electric............ 300 298 300 270 
Brockton Gas Light................ 150 145 171 156 
Cambridge Electric Light........... 298 290 305 295 
Cambridge Gas Light............... 272 260 278 272 
Charlestown Gas and Electric........ 128 124 128 124 


Dedham & Hyde Park Gas and Elec.. 105 100 110 105 
Edison Electric Illmin. of Brockton... 200 160 205 198 
Electric Light and Power of Abington 


if. at wi dus le 195 185 198 190 
Fall River Electric Light............ 190 160 198 190 
Fall River Gas Works.............. 300 275 310 295 
Fitchburg Gas and Electric.......... 120 115 125 120 
Greenfield Electric Light and Power.. 148 140 150 140 
Haverhill Electric Co............... 225 210 240 196 
a RR AP I AE 200 182% 212 190 
Lowell Electric Light Corp.......... 200 200 204 195 
ne ees wk Sie © « 275 260 300 275 
Lynn Gas and Electric.............. 470 460 470 460 
a a 275 240 285 243 
BN IONEED, 8... cn wencesccece 205 165 232 220 
New Bedford Gas and Edison Light.. 300 280 312 300 
TEI Ee 250 250 250 240 
Springfield Gas Light............... 275 260 282 275 
United Electric Light of Springfield.. 275 255 260 250 
Worcester Electric Light............ 280 265 290 268 
Worcester Gas Light............... 280 265 295 285 


THE CONTINENTAL GAS AND ELECTRIC CORPORATION has declared 
its regular quarterly dividend of 142 per cent. on preferred stock 
and 42 of 1 per cent. on common stock payable January 1. 
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